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^  COMPUTER  SECTION 


think  off  yourself  as  an 

antenna  expe 

—yon  select  your  components! 

jBk      Getoptimuinperformanceband  ^^_^,-— — 

'  A7      for  band.  Choose  from  medium         ^ — " 


Get  optimum  performance  band 
for  band.  Choose  from  medium 
or  high  power  resonators  tor 
your  favorite  bands. 


d 


Fold  over,  360*^  swivel  mast  for 
quick  band  change  or  easy 
garaging.  Select  from  two 
versions,  fender/deck  or  bumper 
mount  location. 


^ 
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Stainless  steet  ball  mount,  180° 
adjustable,  commercial  duty  for 
superior  mechanical  and  electrical 
performance. 


Get  exceptional  reports, 
broadest  bandwidth, 
lowest  SWR.  Use  with  any 
convenient  length  50  ohm 
coax.  Matching  devices 
not  required. 


For  convenience,  use  the 

HustEer  stainless  steel 

resonator  spring, 

and  special  design  quick 

disconnect. 


•  •  .and  you'll  mobile 
with  the  experts'  f oi 
choice.  •  • 


® 

Get  fixed  station  reports  from 
your  mobile— operate  6-10-15- 
20-40-75  or  80  meters  with  the 
experts  and  join  the  vast 
majority  using  Hustler  for  nearly 
two  decades. 


Moddl  3M>1 
lumper  Mount 


Model  SSM-2  Ball  Moym 


"the  home  ofonginats" 
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EB 


Modal  QD-1 
Quick  DisGonnect 


Model  RSS-2 
Reaonatof  Spring 


Model  L-14-2 
Mil  Spec 
SO  Ohm  Feed 


Mo4Jel  MO-2 

For  Sumper 

Mount 

Location 


HUSTLER  ANTiNNA  Pf^ODUCT5-ror  iJicrMrl 

V9>rt— orlgkr^il  4^%i^i\B—Cr^AW^  and  minuraclurad 
by  AmtrtcAn  ingenuity.  I^bor  and  mftiBfijftift— u««^  ^y 
conimu«i>icai0ri  rhroughout  the  wQffd 


Standard 

Resonators 

RM 

400  Watts  PEP 

Super 
Resonators 

RM[S) 
2KWPEP 

Greatest  Bandwidth 

Hustler  designs  af^  pa^^rtiofj  under  gni^  ar  more  of  tha 
foNawin^  asS4^ned  ro  N»wTfonilCi  C<trparatK;»n  3287732, 
3513472, 3419869  3873ftQ5   332731 1.  3599214  3562551 


Model  MO-1 

For  Deck  or 

Fender 

Location 


Avaitab/e  from 

alt  distrtbutars 

who  rocognizB  the  best. 

neuj-tfonlcs 
cofpofotlon 

15800  Comnnerce  Park  Drive 
Brookpark,  Ohio  44142 
(216)  267^3150 


The  Transceiver 

youU  expect 


is  ready-now! 

From  the  company  that  revolutionized  hf  ham  radio  by  giving  you  the  first  all-solid-state  low  and  medium 
power  equipment,  comes  the  entirely  new  TRITON  IV,  a  transceiver  that  is  truly  ahead  of  its  time.  The  fore- 
runner Triton  II  gave  you  such  operating  and  technical  features  as  instant  transmitter  tune,  full  break-in,  excel- 
lent SSB  quality,  superb  receiver  performance,  pulsed  crystal  calibrator,  buift-in  SWR  indicator,  a  highly  selec- 
tive CW  filter  and  efficient  home,  portable  and  mobile  operation  from  non-aging  12  VDC  transistors. 

Now  —  the  TRITON  !V  gives  you  all  of  these  —  and  more.  A  new  push-pull  final  amplifier  with  the  latest 
gold  metal ized,  zener  protected  transistors,  operating  at  200  input  watts  on  all  hf  bands  3.5  through  297  MHz. 
Pfus  a  new  crystal  heterodyne  VFO  for  improved  short  and  long  term  frequency  stability  and  uniform  1  kHz  read- 
out resolution,  even  on  ten  meters. 

Unsurpassed  selectivity  is  yours  w^th  the  new  eight  pole  i.f.  crystal  filter,  and  improved  spurious  rejection 
results  from  the  new  IC  double  balanced  mixer. 

The  benefits  of  ALC  now  extend  to  output  powers  less  than  full  rating  with  a  front  panel  threshold  control. 
When  driving  linears  that  require  less  than  maximum  available  power  from  the  TRITON,  or  when  propagation  con^ 
ditions  permit  reliable  contacts  at  reduced  power  levels,  ALC  wifl  hofd  your  output  to  the  desired  level. 

Many  small  circuit  improvements  throughout,  taken  coMectrvely.  add  more  performance  and  quality  pluses 
—  such  things  as  individual  temperature  compensated  integrated  circuit  voltage  regulators  for  final  bias  control 
and  VFO  supply.  And  toroid  inductances  in  the  ten  and  fifteen  meter  low  pass  filters,  LED  indicators  for  offset 
tuning  and  ALC  threshold,  accessory  socket  for  added  flexibility,  and  sequen* 
tiafly  keyed  mute,  AGC  a^id  transmitter  circuits  for  even  better  shaped  and 
clicklessCW. 

And  to  top  it  all  off,  the  highly  desirable  case  geometry  has  been  main- 
tained, but  it  has  a  handsome  new  look.  Bold  lettermg  on  an  etched  aluminum 
front  panel  and  textured  black  sides  and  top  make  the  TRITON  IV  look  as 
sharp  as  it  performs. 

There  is  nothing  like  a  TRITON  IV  for  reliability,  features,  value  and  just 
pure  fun.  And  —  best  of  all  —  you  do  not  have  to  wait  until  1980  to  own  one. 


For  more  (nformalion  about  ttie  new 
TRITON,  as  well  as  the  full  line  of 
accessories  t^at  will  be  available 
soon»  see  yoLir  dealer  or  write. 


TRITON  IV  $699.00 


IM 


SevlERVILLE,  TENNESSEE  37862 

EXPORT:  5715  LINCOLN  AVE. 
CHICAGO.  ILLINOIS,  60646 
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The  450MHz-FM  game  now  has  one  on  base!  ICOM  is  on  with  the  first  440-450  radio  built 
specifically  for  base  operation,  the  IC-31*  YouVe  going  to  be  hearing  a  lot  from  this  promising 
young  newcomer  following  in  the  footsteps  of  that  popular  veteran,  the  IC-SOA  mobile  unit. 

Impressively  built  for  26  channels  and  10  watts  output, 
this  unit  is  the  perfect  teammate  of  the  IC-30  A,  which  has 
proven  itself  to  be  the  biggest  450  winner  on  the  road. 
With  the  S,  W.R,  bridge  built  right  into  the  front  panel  and 
a  forward  mounted  9-pin  socket,  the  new  IC-31  base  unit 
provides  the  flexibility  necessary  to  good  UHF  operation, 
and  its  compact  size  and  styling  match  the  other  ICOM  base  radios. 

If  you  want  the  number  one  team^  bring  it  on  home  with  the  IC-31,  Tryouts  are  being  held  at 
your  ICOM  dealer  now. 


Frequency  Range 
Channels 
Power  Output 
SensrUvity 

Bandwidth  {TransmitiBd) 

Size 

Weight 


440^450MHz 

26 

Hi  1 0  Watts,  variabte  to  1  Walt 
A  microvolts  for  20DB  quieting 
.3  microvolts  for  12DB  SINAD 
15KHz  with  5KH2  deviation 
111x230x260  {dim.  in  MM) 
7.2  l<llos 


VHF  UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


ICOM 


Distributed  by: 


ICOM  WEST,  INC. 
Suite  3 

13266  Northrup  Way 
Bellevue,  Wash.  98005 
(206)  747-9020 


ICOM  EAST,  INC. 

Suite  307 

3331  Towerwood  Drive 

Dallas,  Texas  75234 

(214)620-2780 
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26    Touchtone  Decoder 

—  using  a  calculator 
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to  know 
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my  guest 


visiting  vie\A/s  fronn  around  the  world 
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God 


s  You  All" 


In  the  hours  foKowtng  Febfuary's 
eantiquake  in  Guacerriaia,  the  only 
new^  reaching  the  outstde  world  of 
the  cata5tfO|}lie  emanated  from  a 
small  group  of  amateur  radio  oper- 
atof^  in  th«  stficken  country  and  ifi 
the  United  States. 

The  communicatiom  chaos  was 
such  that  it  fell  upon  these  hams  to 
inform  the  Red  Cross,  the  State 
Department,  the  Guatemalan  embassy 
here  and  other  organi nations  of  the 
extent  of  the  disaster  and  the  type  of 
assistance  needed. 

Or«  of  the  first  on  the  air  ivas 
Clyde  Stenford,  who  works  for  th« 
Central  An^rican  M^sston  in  Guate- 
mala CUy*  He  roamed  the  city  in  his 
short  wave  equipped  car;  giving  vivid 
accounts  to  the  outside  world  of  the 
devastation^ 

Monitoring  Stanford  in  Miami  was 
the  amateur  radio  iisteniiwi  post  of  the 
Dade  County  Chapta^  of  the  Ameri 
cam  fled  Cross,  which  immediate Iv 
relayed  his  reports  to  Red  CfO« 
national  headquarters  here. 

The  damage  figures  given  by  Stan- 
ford over  TG9LW  (his  station^s  call 
letters)  and  by  Don  Fiester,  another 
amateur  in  Guatemala  City,  over 
TG9DF,  were  at  first  thought  to  be 
highly  eicaggereted. 

Later  information,  however,  proved 
they  were  understated  If  anything. 


in  the  days  since  the  earthquake, 
the  amateur  operators  have  turned 
their  attention  to  obtaining  health  and 
welfare  Inquiries  from  people  in  this 
and  other  countries  worried  over  the 
fate  of  relatives  and  friends  in  Guate- 
mala. 

Among  the  ham  operators  here  who 
have  been  on  the  air  almost  com  in- 
ually  since  the  disaster  is  Lewis  Bloch 
of  suburban  Fairfax  Station,  Va.  For  a 
brief  period  following  the  quake,  he 
was  a  main  source  of  inform^on  for 
the  Guatemalan  embassy  on  the 
events  taking  place  in  the  homeland. 

Now  Bloch,  who  is  a  publisher 
working  out  of  his  horne,  is  handling 
welfare  messages  by  the  dozens. 
Typical  is  one  for  the  American  Rc^d 
Cross. 

The  or^nization  was  contacted  by 
John  S.  Whiting  of  DeeriieH  IfL. 
wftose  son  was  working  at  the  Spanish 
School  in  the  city  of  Antigua  when 
the  disaster  struck.  Concerned  ttiat  he 
had  heard  nothing  atXHJt  the  boy's 
fate,  he  called  the  Red  Cross  here. 

Within  an  hour,  Bloch  was  on  the 
air,  asking  amateurs  in  Guatemala  if 
they  could  provide  some  information 
about  the  younger  Whiting. 

Bloch  is  an  old  hand  in  disaster 
situations.  When  an  earthquake  struck 
in  Nicaragua  a  few  years  back,  he 
recalls  that  he  was  on  the  air  for  ddys 


John  Gormsfj  WB2RQF  ^nds  Traffic  to  Guammais  Oiy,  while  anxmus  retati^fm 
iw/f  for  mpfy. 


relaying  reports  and  requests  for  assis- 
tance. 

Another  amatetir.  Joseph  W.  Miller, 
Bloch^s  next  door  neighbor^  has 
handled  over  200  me^ages  since  the 
earthquake,  working  as  a  volunteer  for 
the  Fairfax  County  Chapter  of  the 
Red  Cross,  As  Bloch  puts  it,  "Miller 
has  been  the  workhorse  on  the  opera* 
tion." 

Bud  Fink,  chief  of  radio  communi 
cations  for  the  American  Red  C^oss^ 
has  ncrthing  but  praise  for  the  ham 
operators.  Through  an  agreement  tt^ 
organization  has  with  the  ARRL,  the 
operators  funnel  vhal  information  to 
the  organization  not  only  on  foreign 
but  domestic  disasters  as  we  I L 

The  American  National 
Red  Cross 


#     -I-     «     -K-     » 

The  cold  statistics  of  death  and 
destruction  from  last  week's  earth* 
quake  in  Guatemala  caused  days  of 
anguish  to  thousands  of  relatives  in 
the  United  States,  but  ham  radio 
stations  in  both  countries  have  begun 
to  bring  relief  to  some,  grievous  cer- 
tainty to  others. 

At  the  Halt  of  Science  in  Flushing 
Meadow.  Queens,  volunteer  operators 
yesterday    manned    Amateur    Radio 


Station  WB2J$M  to  relay  scores  of 
inquiries  from  anxious  relatives  in  the 
Metropolitan  area  and  incoming 
fesporrses  from  fellow  hams  m  Guate- 
mala and  the  Red  Cross  station  in 
Miami. 

"Some  of  the  news,  fortunately 
even  most  ot  it,  has  heen  good/'  said 
Robert  C.  R el  ley,  call  letters 
WB2FHN,  the  executive  director  of 
the  Hall  of  Science  and  a  radio  buff 
since  1939.  "But  ttiere's  been  bad 
news  as  well/* 

GOOD  NEWS 

Mr,  Reiley  said  that  the  station  he 
was  manning  was  in  touch  with  about 
a  half  dozen  English-speaking  hams  in 
Guatemala,  including  a  young  Cali- 
fornian  known  as  Joanne  K6GFW, 
who  operated  with  a  portable  radio 
transmitter  and  emergency  c^nerator 
from  her  home  just  outside  Guatemala 
City. 

Among  the  good  news  received 
from  Joanne,  Mr.  Reiley  reported,  was 
a  message  for  a  family  In  Elmhurst, 
Queens,  whose  daughter,  a  registered 
nurse  married  to  a  Dutch  United 
Natior^  official,  had  not  been  heard 
from.  Her  father,  Earl  Cosgrove,  said 
last  night  that  the  young  couple, 
Ruud  and  Marie  Anne  Ooye,  were  in 
Guatemala  last  Wednesday  ^len  the 
eartl«;uake  struck^ 


Martin  SchiA^rtz  W2EPZ,  9  44  year  veteran  of  hgm  radio,  prepares  traffic  to  be 
se/Tf  to  Gu^termfa. 


Phoics  courtesy  of  Rick  Moraft  WA2BBG,  Photo  Associates,  New  York, 


"Even  the  U.N.  couldn't  gel  ihBm" 
Mr.  f^eilev  said,  sittir>g  at  his  bank  oi 
radio  equtpmem  with  i¥vo  other 
voiunteers,  Conrad  EiseJen  WB2FGB 
and  Dan  Algeri  WA2MXL.  "Bgt  ive  got 
thfoygh  all  right," 

NUMBER  HELPS 

He  said  Joanne  had  been  able  to 
find  out  for  the  Cosgroves  that  their 
daughter  was  well  and  working  in  an 
efnergency  hospital  in  the  Guatemalan 
town  of  San  Lucas. 

Mr.  Reiley  said  most  of  the  nearly 
200  inquiries  relayed  from  Flushing 
Meadow  Park  up  to  last  night  were 
from  Guatemalan  residents  in  this 
area.  He  said  the  station,  the  most 
powerful  of  its  kind  in  the  diy,  M^HJld 
be  operating  again  today  from  10  am 
to  10  pm  dr>d  could  be  reached  by 
calling  699  9400. 

"If  we  have  a  telephone  number  to 
tall  down  there,  that  helps/*  he  aid. 
Inquiries  wittwut  telephone  numbers 
would  be  routed  via  Miami  and  Pan 
American  World  Airways,  which 
volunteered  to  take  the  messages  to 
Guatemala  City  several  times  a  day, 
Mr,  Reifey  reported. 

The  station,  in  the  HaM  of  Science, 
normally  serves  to  demonstrate  ama- 
teur radio  opefations  for  visitors  and 
tourists.  According  to  Mr.  ReiJey,  the 
hall  and  the  station  now  shut  down 
Mondays  and  Tuesdays,  because  of 
the  ciiy*s  financial  straits,  even  though 
it  is  operated  by  a  private  nonprofrt 
body. 

NEWCOMER  COMMENTS 

But  because  of  tfie  Guatemalan 
dtsaslef,  volunteers  like  Mr.  Reiiey 
come  in  to  operate  the  station  as  they 
have  in  previous  erBergencies,  such  as 
the  earthquake  in  Nicaragua,  \n  1972. 

One  of  them,  Mr.  Eiselen.  is  a 
71  yeanotd  retired  service  manager 
who  got  his  license  a  few  years  ago 
from  what  Mr  Reiiey  termed  the 
largest  amateur  radio  school  in  the 
United  Slates,  an  adjunct  of  the  Hali 
of  Sctence. 

"I'd  been  fooling  with  shortwave 
odio  ever  since  I  was  a  kid/'  Mr. 
Eiselen  remarked,  "but  4  always 
wanted  to  become  a  real  radio  ham." 
He  said  that  if  Mr.  Reifey  needed  him 
again  today,  he'd  be  tfiere. 

Wolfgang  Saxon 

Reprint^  from  The  New  York  Times, 
Tu^sdsy,  febru3fy  fO,  1976,  Copy- 
right 197$  by  the  Afew  York  Times 
Company.    R&printGd  by  permission. 

#     #     *    *    * 

At  4:04  am  on  February  3rd,  a 
killer  earthquake  dealt  a  swift  and 
ynsospecting  blow  to  the  sleepy 
country  of  Guatemala. 

Roofs,  wails  and  entire  buildings 
crashed  down,  killing,  injuring  and 
trapping  tfiousands  of  citizens  of 
Guatemala  City  and  surroundJr>g 
towns  and  viltages.  Power,  watef,  and 
telephone  lines  were  disrupted  by 
faiting  buildings.  Fires  in  various  parts 
of  the  city  burned  out  of  control  for 


the   lack   of  water  pressure   in   fire 
fight  tng. 

Frantic  searches  began  for  friends, 
relatives  and  loved  ones.  Muff  ted  cries 
could  be  heard  from  persons  buried  in 
tons  of  rubbte.  Men,  women  and 
children  dug  frantically  anrtong  fallen 
structures  to  help  those  trapped 
beneath.  Far  too  often,  help  arrived 
late,  as  another  individual  died. 

The  initial  hours  were  t!^  worst, 
for  no  one  knew  the  extent  of  the 
damage.  With  nearly  100%  of  com- 
munication facilities  disrupted,  the 
onEy  way  for  messages  entering  or 
leaving  the  country  was  via  radio 
sources.  Unfortunately,  most  radio 
communications  were  inoperative  dye 
to  the  lack  of  emergency  power. 

Once  the  news  of  the  disaster 
r^cbed  the  amateur  radio  com^ 
munity,  hams  in  the  western  hem  is* 
pl^r^j  and  in  the  United  States  partic- 
ularly, focused  their  attefition  and 
abilities  on  the  shaken  country. 

The  disastrous  earthquake  gave 
hams  another  opportunity  to  ihow 
dedication  and  expertise  in  estal> 
Hshing  communication  channels  to 
faciiitate  the  passing  of  emergency 
traffic  between  the  U.S.  and  Guate- 
mafa. 

Previous  experience  in  traffic 
handling  through  the  Red  Cross, 
AREC,  Local,  Area,  and  Regional 
NTS  gave  hams  the  confidence  and 
practical  experience  to  step  in  and  set 
up  communication  networks  within 
tiours  of  the  disaster.  This  proved  the 
effectiveness  of  the  National  Traffic 
System  in  training  operators  to  handle 
messages  during  an  eniergency. 

Hurxfreds  of  ham  operators  across 
the  American  continent  were  actively 
participating     —     either     passing/ 
receiving  traffic,  or  assisting  by  mon 
itoring  emergency  frequencies^ 

Many  amateurs  know  the  correct 
operating  procedures  used  during  an 
emergency,  and,  by  virtue  of  their 
experience,  are  a  helpful  asset  to  the 
net  control  station  who  is  tryirig  to 
coordinate  the  incoming/outgoirKi 
traffic. 

Others  who  are  rvot  acquainted  wth 
traffic  handling  can  tuin  a  smooth 
operating  net  into  a  nightmare.  Many 
hams  wfx>  participated  In  the  Guat& 
malan  crisis  know  of  this  first  hand. 

It  is  hard  to  state  the  exact  rules  of 
emergency  operation  that  should  be 
observed.  Each  situation  may  be 
different.  However,  there  are  general 
roles  that  should  be  followed. 

t.  Q/?/W.  Do  not  transmit  without 
listening;  This  is  probably  the  most 
important  rule  to  follow  explicitly- 
Many  times  during  the  Guatemalan 
crisis,  amateurs  would  break  in  and 
call  CQ  or  ask  what  net  Is  in  opera- 
tion. Someone  would  have  to  tell  the 
fellow  he  is  on  an  emergency  net. 
thereby  adding  additional  ORM  to 
answer  his  question  —  or  r>et  control 
would  have  to  tell  him  to  stand  tyy 
until  he  coo  Id  pick  him  op.  In  rrtost 
cases,  portioris  of  traffic  would  have 
to  be  repeated  because  one  person  did 
not  Hsien  before  transmitting. 
Multiply  I  his  by  severe  i  hams  doing 
this  every   five  minutes  and  you  can 


Kids  and  adults  mortkor  the  traffic  froiYi  stQtlon  W82JSM  by  using  hands&ts 
provided,  while  station  personnei  co fleet  and  call  out  traffic  within. 


begin  to  understand  the  problems  It 
causes  in  net  operations. 

Another  u  n  (org  i  vable  amateur 
"sinr^r"  is  the  ham  who  calls  net 
control  and  says,  "This  is  WA5???.  I 
am  just  standing  by  listening.  Can  I  be 
of  any  help?" 

If  you  are  really  interested  in 
helping,  you  will  monitor  the  fre- 
quency until  a  request  for  a^istance  is 
transmitted  by  net  control. 

Remember,  only  you  can  keep  the 
QRM  level  down. 

2.  Accuracy.  In  message  handling, 
this  is  all  impwrtant.  Do  not  try  to 
impress  the  station  you  are  trans- 
mitting to  by  sending  beyond  their 
copying  speed.  If  you  are  receiving  the 
message  and  the  station  is  going  too 
fast,  ask  him  to  QRS.  It  takes  just  as 
long  to  answer  requests  for  "fills"  as  it 
does  to  send  at  an  appropriate  speed 
the  first  time. 

After  trying  a  full  day  to  deliver  a 
message  to  California  from  Gua:tentala 
via  land  line,  I  finally  asked  %.be 
operator  to  check  the  number. 
Because  one  digit  was  trar^mitted 
incorrectly,  a  mother  had  to  go 
through  another  sleepless  night  before 
she  iearned  that  her  son  was  alive  and 
well. 

Remember,  speed  is  not  requisite, 
but  accuracy  is. 

3.  Authenticating  messages.  During 
an  emergency,  all  messages,  and 
especially  official  ones,  should  be 
written  and  signed  by  the  originating 
party.  A  telephone  number  on  the 
message  wfiere  the  signatory  party  can 
be  reached  is  also  advisable.  This  is 
normal  procedure  for  routine 
mes^ges  during  an  err>ergerK:y,  too. 

Remember,  you  are  responsible  for 
all  messages  transmitted  from  your 
station.  So  be  sure  your  messages  have 
authenticating  signatures* 


Message  handling  is  not  everyone's 
forte,  but  if  you  want  to  be  of  service 
during  an  emergency  situation,  at  least 
inform  yourself  of  the  correct  oper- 
sitng  procedures. 

There  are  two  very  helpful  bookfets 
that  may  be  ordered  from  the  ARRLi 
Operating  An  Amateur  Radio  Statioa 
(THE  COST  IS  A  NOMINAL  50 
CE  NTS)  and  Pubhc  Service  Cammurti' 
cations  (FREE).  These  two  booklets 
will  give  you  everything  you  need  to 
know  except  the  practicai  experience 
which  comes  with  on- the  air  opera- 
tion. 

I  don't  believe  I  will  ever  have  a 
higher  satisfaction  than  having  been 
able  to  deliver  a  message  to  someone 
to  tell  them  his  loved  ones  were  alive 
and  well. 

One  memorable  phone  call  to  a 
Spanish- accented  lady  wilt  always 
mean  something  special  to  me.  When 
she  answered  the  phone,  the  operator 
said,  ''This  is  a  Tortg  distance  collect 
call  from  an  amateur  radio  operator 
who  has  a  message  for  you  from 
Colonel  Juan  Ortega  {name  changed) 
In  Guatemala  Cit  ..."  The  operator 
had  not  finished  the  sentence  when 
the  excited  lady  interrupted  saying, 
"Oh  yes,  yes.  That's  my  son!  That's 
my  son! 


Iff 


Once  I  delivered  the  message  in- 
forming her  that  her  son  was  alive  and 
well,  she  said,  "You  will  never  know 
how  much  it  mearis  to  me  to  receive 
this  message,  Evef  since  the  earth- 
quake, we  didn't  know  if  our  son  was 
alive  or  dead.  God  bless  you  for 
helping  to  find  my  son  —  God  bless 
you  all/' 

Daniel  L.  Kayser  WB8VZX 

Wtltard  OH 
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sentatlve  Democratic  Republic  ? 


Not  long  ago,  the  ARRL,  through 
QST,  announce  its  interest  in  be- 
coming involved  in  rep^^ter  coordina- 
tion. Their  idea  was  to  appotrrt 
fegk>F»l  ARRL  frequency  coordina- 
tors m  either  work  with  existing 
councils  or.  in  some  cases  where  no 
coord  i  rial  I  ofi  ex  i  sis,  becon^e  the  ooor- 
dinating  facilitv.  It  was  stated  that  iNe 
reason  for  this  was  to  recoontze  the 
firm  work  now  being  accomplished  by 
individual  ooordinators  and/or  coor- 
dinating councils  and  thereby  give 
official  League  backing  to  this  work, 
While  f  totally  agree  that  official 
League  recognition  of  repeater  coor- 
dination effcHTts  will  leml  a  bt  of 
much  needed  credence  to  this  work,  I 
and  others  I  hane  talked  with  are 
bothered  by  two  distinct  things.  First, 
tt  is  not  clear  who  would  be  "top 
dog"  m  such  a  setup:  the  existing 
council  or  the  ARRL-appointed  coor- 
dirtator.  If  a  case  should  arise  in  which 
the  two  found  themselves  diametri- 
cally opposed  on  a  given  matter, 
whose  decision  \Arould  be  final? 
Secondly,  the  concfipi  of  "appoint- 
ing" a  person  to  this  position  by  an 
organization  outside  a  given  area, 
rather  than  permittino  ail  interested 
amateurs  from  within  that  geographic 
area  to  "elect"  one  of  their  peers  to 
that  position,  does  not  seem  exactly 
fair.  The  very  reason  for  the  success  of 
most  coordinating  councils  has  been 
tfte  fact  that  they  are  elective  bodies 
rather  than  appointive.  Thereby,  every 
amateur  invoived  in  such  efforts  feels 
thatp  through  the  electoral  process,  he 
or  she  does  truly  have  a  voice  in 
matters. 

Finally,  1  consider  the  League  pro- 
posal a  bit  stiorisighted  in  that  it  is 
designed  only  to  recognize  repeater 
f requernry  coordination  and  is  ttiereby 
not     totally    representative     of    all 
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VHF/UHF  oriented  amateurs  and  all 
VHF/UHF  operation  in  various 
modes.  For  example,  ii  gives  no 
assurances  whatever  that  the  rights  of 
non-FM  interests  will  be  protected  in 
the  future,  it  is  my  feeling  that  any 
lar^e  scale  frequency  coordination 
effort  must  be  total.  It  must  not  only 
be  voluntary  and  elective,  but  must 
also  represent  every  special  tntereft 
and  mode  opefating  VHF/UHF, 
inciuding  such  specialties  as  ATV. 
SSe,  OSCAR,  RTTY  and  yes,  even 
AM.  It  must  guarantee  some  voice  to 
all,  since  it  wilt  be  the  amateur  —  not 
the  League  or  any  organization  -  that 
wit  I  ultimately  decide  the  destiny  of 
any  band  and  mode. 

Mow  ptease  d^n't  think  that  I 
doubt  the  League's  sincetity  in  this 
mat^r;  qy'rte  the  contrary.  I  strongly 
believe  that  the  League  is  sincerely 
looking  out  for  the  welfare  of  tfie 
overall  amateur  community.  Frankly, 
I  know  of  no  other  individual  or 
group  within  our  community  with  the 
capabilities  of  |:M'operly  representing 
us  to  Washington  and  to  the  rest  of 
the  world.  If  I  felt  any  other  way,  I 
would  not  have  joined  it.  About  the 
only  thing  that  tx)thers  me  in  regard 
to  the  League  is  their  "hang-up"  on 
having  to  always  "appoint"  rather 
than  elect,  especialiy  to  posit ksns  such 
as  we  are  now  di^njsstng.  In  my  mind, 
the  position  of  League  Area  Coordina- 
tor ts  as  important  as  the  position  of 
Division  Director.  He  or  she  will  be 
holding  a  good  part  of  a  given  geo- 
graphic area's  VHF/UHF  spectrum 
utilization  In  his  hands,  and  therefore 


I  feel  that  those  affected  by  decisions 
of  such  an  individual  should  have  the 
ultimate  decision  as  to  just  who  such 
an  individual  will  be.  But,  is  this  still 
the  best  way  —  or  is  there  another 
alternative?  I  think  that  there  is. 

The  idea  ttBt  I  am  about  to  pas 
along  is  just  that:  an  idea.  A  starting 
place  from  which  to  go  forth.  Ad- 
mittedly, It  has  faults  (no  plan  is 
perfect),  but  it  meets  two  prinrke  pre- 
requisites. Firsts  it  is  as  close  to  being 
perfectly  democratic  as  is  possible. 
Other  than  for  procedural  matters, 
there  is  no  single  individual  appointed 
by  any  other  group  or  individuak 
From  the  local  "grass  roots"  level  to 
the  upper  echelon,  all  those  serving 
are  elected  by  their  peers,  elected  by 
their  fellow  amateurs  as  their  repre- 
sentatives. SecorKily,  it  allows  ama 
teurs  involved  in  VHF  and  UHF  to 
totally  determine,  within  the  frame^ 
work  of  the  Commission's  Ru<es  and 
Regulations,  the  future  development 
of  that  part  of  the  amateur  spectrum. 
In  this  way,  we  can  be  assured  of 
uniformity  in  nationwide  grovrth  and 
thereby  provide  positive  leadership 
and  direction  intematior\ally.  Starting 
to  sound  interesting?  Well,  all  this  is 
possible  only  if  all  amateurs  imerested 
in  the  future  of  VHF  and  UHF  com- 
munication are  willing  to  get  irwolved. 

Total  involvement  of  all  interested 
amateurs  is  the  simple  key.  The  idea  is 
to  build  a  naiional  voluntary  fre 
quency  coordinating  counctl,  one  that 
would  not  only  look  out  for  the 
welfare  of  repeaters,  but  also  would 
represent  ail  aspects  of  VHF  and  UHF 
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operation.  Refer  to  Fig,  1;  this  is  how 
it  would  be  built.  A  city,  state  or 
other  geographic  area  interested  in 
vrarking  on  Such  a  plari  would  form 
"Workshop  Groups"  made  up  of 
individual  amateurs  of  sJrnilar  inrterest. 
These  ^'Workshop  Groups"  could  take 
the  form  of  local  coordinating 
councils  such  as  we  now  have  only  for 
repeater  owners,  or  perhaps  the  less 
formal  "cliib^*  approach.  Since  1  live 
In  Southern  California,  let's  use  it  as 
an  example.  Southern  California  is  a 
given  geographic  area  with  two  func- 
tioning VHF  coordinating  groups 
already  in  existence.  Tvwo  meter  and 
220  MHz  repeater  systems  m^  coor 
dinated  by  the  Southern  California 
Repeater  Association,  while  systems 
on  50  MHz  and  450  MHz  and  up  are 
ihie  coordinating  [ob  of  the  California 
Amateur  Relay  Council.  Such  organi- 
zations as  these  would  t^ntmue  to 
operate  without  any  change  except 
for  one  small  item,  this  being  the 
election  by  the  general  membership  of 
such  organizations  of  a  representative 
to  a  regional  coordinating  body  to  be 
described  later  on. 

Now  let  us  suppose  that  there  soon 
developed  a  lot  of  SSB  activity  on  two 
meters  land  such  is  quick  becoming 
the  case  in  many  parts  of  the  natron  as 
multi-mode  transceivers  such  as  the 
Miilti-2000  and  and  TS700,  to  name 
but  tvw,  proliferate  among  the  ama- 
teur ranks^.  An  area  SSB  users  Work- 
shop or  Council  could  be  formed 
locally  to  set  up  specific  guidelines  as 
to  operational  parameters  of  this 
mode,  if  the  amateurs  involved 
thought  it  was  necessary.  For  example 
only,  let's  assume  that  the  SSB  Coor 
dinating  Council  decided  that  a 
number  of  specific  frequencies  should 
be  voluntarily  set  aside  as  designated 
catling  frequencies.  In  a  like  manner 
to  the  repeater  council,  they  could 
coordinate  the  same  and  ask  that  all 
amateurs  voluntarily,  and  that  word 
must  be  underscored,  mfyntan'fy, 
respect  these  ai locations.  We  must 
never  forget  that  no  one  amateur  or 
group  or  amateurs  owns  or  has  a 
god  given  right  to  any  specific  fre- 
quency. 

RTTY  enthusiasts.  ATVers.  AMers, 
OSCAR  users»  etc,  could  form  their 
own  representative  area  group  to  coor- 
dinate efforts  of  arnatetirs  involved  in 
that  given  mode  3r>d/or  band.  Regu- 
larly, these  area  groups  would  have 
thieir  elected  representatives  meet 
iocally  to  discuss  and  hopefuHy  solve 
on  a  local  level  problems  either 
between  or  common  to  some  or  alL 
They  would  learn  to  interact  with 
each  Qtfier  and  develop  lines  of  t^m- 
munication  that  would  be  of  mutual 
beriefit.  Never  again  could  an  amateur 
say,    ''Wen,    I    was    not    asked    my 


a 


my 


visiting  views  from  around  tine  \A/opld 


opmion  on  this  matter/*  The  forum 
foe  his  or  her  specific  special  interest 
would  be  there  if  he  or  she  had  the 
Interest  to  make  their  voice  heard. 
That  excuse  wou^d  be  gone. 

Also  of  note  is  that  users  of  a 
specif  k:  mode  or  band  segrrteni  would 
be  respqrjsiWe  for  solving  their  own 
p  rob  ferns  unless  such  problems 
involved  users  of  a  different  mode  or 
band  segment.  If  an  AM  station,  let's 
sav*  were  playing  havoc  with  S5B 
operations,  the  two  Workshop 
Councils  involved  could  get  together 
TO  5olve  the  dilemma.  Other  Interest 
groups  need  not  get  involved,  and 
tndeed  should  not.  unless  requested  to 
try  to  help  mediate  the  dispute  as  a 
disinterested  third  party.  While  total 
intercorr^mufijcatlon  vvould  exist 
between  ah  such  groups,  no  one  group 
would  ever  become  '*king  of  the  hill" 
over  the  other  groups. 

Keeping  with  oor  example,  the 
logical  next  step  is  some  form  of 
$t3tewide  organization  made  up  of 
elected  representatives  of  each  of  the 
Just  described  locaJ  groups.  The  state^ 
wide  organization  iiwoutd  be  comprised 
of  elected  representatives  of  each  of 
the  interested  local  groups,  i.e., 
repeater  council,  remote  owners 
council,  AM  users  council,  etc.  Such  a 
group  would  not  get  involved  in  local 
matters  between  its  memders,  unless  it 
involved  sotvirvg  a  problem  thai  had 
occurred  between  two  neighboring 
groups  of  the  same  interest.  Then  only 
members  of  groups  of  similar  interest 
would  get  involved  in  ar^v  form  of  the 
mediation  or  solution  effort.  That  is 
to  say,  should  a  problem  develop 
between  two  neighboring  RTTY 
organisations,  only  members  of  the 
statewide  council  involved  in  that 
panicular  mode  and  acting  as  dele 
gates  from  other  RTTY  pxnjps  would 
get  involved.  Repeater  council  repre- 
sentatives, SSB  group  representatives, 
and  all  other  parties  would  keep  hands 
off  unless  asked  to  help  mediate  the 
problem.  Basically^  the  statewide 
Offanifation  vwuid  only  involve  itself 
In  fnattdrs  that  were  impossible  to 
soW  on  a  pijrely  local  leveL 

Another  important  responsibility  of 
the  statewide  organization  would  be 
to  establish  ar>d  maintain  lines  of  open 
communication  with  adjoinirrg  state^ 
wide  organizations.  Since  radio  signals 
do  not  observe  "the  state  line/' 
problems  between  adjoining  states 
might  occur  from  time  to  lime,  ll 
would  be  the  prime  responsibrltty  of 
these  statewide  orpnizations  to  solve 
such  problems  on  this  level.  For 
example,  the  Sooth  Podunfc  Repeater 
Association  in  Texas  and  the  XYZ 
Repeater  Committee  in  New  Mexico 
both  coordinate  a  repeater  to 
147.84/24  m.  the  same  time  and  they 


Children  Need  Discipline 


There  has  been  a  good  deal  of 
concern  expressed  bv  members  of  the 
amateur  fraternity  over  many  of  the 
Commission's  actions  in  recent  times 
—  surprisingly  enough,  even  deregula- 
tion »s  beirtg  met  with  resistance  and 
even  hostility  in  some  quarters.  Much 
of  it  IS  simple  inertia,  the  well  known 
nati^af  human  reluctance  to  accept 
change  of  any  kind.  And,  "We  need 
rufes,  stiff  rules,  with  teeth  —  other- 
wise, the  service  will  become  a 
shambles/'  is  an  oft- heard  reaction 
tfiese  days. 

One  also  hears  the  staterrient, 
"Children  need  discipline/' 

The  latter  might  perhaps  be  true  — 
for  children  The  former?  Let's  look 
first  at  some  of  the  Commission's 
recent  deregulatory  actions  in  other 
services,  rwtably  broadcast ing^  com- 
mercial,  and  even  C8^ 

Broadcesi:  Inspections  of  equips 
ment  reduced  to  once  weekly  instead 
of  the  former  five  days  out  of  seven; 
deletion  of  tf*e  requirement  for 
station  frequency  monitors;  allowance 
of  125%  positive  peak  modulation  for 
AM;  allowing  operators  to  log  meter 
readings  at  three  hour  intervals, 
instead  of  half  hourly.  All  of  this,  and 
more,  in  recognition  of  "state  of  the 
art."  Modern  broadcast  equipment 
simply  does  not  need  the  attention 
that  earlter  gear  —  around  which  the 
earlier  rules  were  tailored  —  required. 

Commercial:  Deletion  of  the  re- 
quirement for  annual  frequency,  mod- 


ulation and  power  measurements^ 
This,  finally,  in  recognition  of  the  fact 
that  the  majority  of  two-way  shops 
make  these  measurements  mutinely 
v^ieneiier  a  radio  requires  servicing  — 
and  if  a  radio  is  operating  satisfac^ 
torily,  these  parameters  probably  are 
within  tolerance. 

C6:  A  general  relaxing  of  a  whole 
set  of  highW  restrictive  rules  that  vwre 
almost  universally  ignored  by  a  vast 
majority  of  users.  This,  along  with  a 
reduction  in  license  fee,  has  resulted 
m  a  swir^g  toward  more  users  actually 
becoming  licensed,  more  use  of  c^ll- 
sigrs  on  the  air,  and  thus  —  however 
infinites! mall y  —  more  effective  super- 
vision and  enforcement.  (Ah  yes,  but 
what  about  the  "sliders"?) 

So  now,  what  of  the  recent  moves 
derecpulating  our  service? 

Relaxing  of  licensing  rules  for  re- 
peaters, particufarty  with  regard  to  the 
technical  showings,  for  instanced  true 
recognition  of  ''state  of  the  art."  the 
"art"  in  thts  case  being  the  technical 
excellence  of  just  about  every  repeater 
ever  put  on  the  air  by  an  amateur 
group.  (To  say  nothing  of  the  saving 
of  time  and  paperwork  for  the  Com- 
mission  itself  U 

Logging:  No  one  says  you  can't 
keep  a  complete  log  if  you  so  wish; 
the  new  skeleton  requirements  meet 
the  Commission's  needs  for  enforce- 
ment purposes  and  lighten  the  record- 
keeping burden  all  around. 


Cross-banding!  A  generally 
desirable  permission,  and,  so  far  at 
least,  with  little  or  none  of  the 
"cluttering  up"  of  the  barnls  with  the 
indiscriminately  dumped  signals  that 
many  amateurs  feared. 

And  now.  the  latest  proposal:  Elim- 
inating of  the  "portable"  and 
"mobile"  designators.  It  is  presumed 
that  yfB  will  be  allowed  to  say  those 
words  if  we  wish,  &r^,  where 
necessary  for  clarification,  surely  we 
will  continue  as  we  always  have.  In 
situations  v^ere  there's  no  real  need 
for  anyone  to  know  if  ^^'re  at  home 
or  away  or  rolling  or  still,  we'll  be  able 
to  save  a  few  wofd^,  a  few  seconds  of 
air  time. 

Really,  from  this  seat  at  any  rate, 
we  should  feel  Kimplimented  that  we 
^i&  being  recognized  for  the  gerierally 
we Ei-discip lined,  welt-motivated  group 
that  we  know  we  are.  and  that  our 
technical  prowess  is  being  equated 
with  that  of  the  people  in  the  broad- 
cast and  commercial  fields.  Genuine 
progress  in  any  human  endeavor 
should  never  be  feared,  should  indeed 
be  vwlcomed  with  open  arms.  We  ^re 
making  proyress,  and  the  move  toward 
deregulation  certainly  seems  to  be 
official  recognition  of  the  fact 

Jim  Seeley  WB3MTD 

Reprinted  from  The  Action  Mini -Mag, 
Cascades  Amateur  Radio  Society^ 
Jackson  Mi. 


happen  to  be  geographically  ^parated 
by  only  50  miles.  The  way  things 
seem  to  be  today,  a  repeater  war 
would  probably  be  imminent  unless 
one  of  the  systems  were  to  move.  Bui 
who  IS  to  move?  Obviously  each 
repeater  would  demand  its  rights  and 
complain  bitterly  to  whoever  coor- 
dinated it  to  get  that  "other  machine" 
off  its  frequency.  With  little  or  no 
interaction  and  intercommunication 
between  coord  tnators,  as  we  have 
today,  a  problem  such  as  this  would 
be  somewhat  insurmountable.  But 
what  if  there  was  good  communica- 
tion between  neighboring  coordina- 
tion efforts?  First,  if  this  were  the 
case,  it  Is  doubtful  that  a  problem 
sych  as  this  would  ever  happen  a^in, 
A  simple  exchange  of  proposed  alloca- 
tion lists  and  a  few  telephone  calls 
could  solve  such  a  problem  before  it 
ever  starts. 


OK,  though,  let'*  pretend  (hope- 
fully) that  we  have  stich  an  out- 
standing problem  at  the  time  such  a 
coordination  effort  Is  initiated.  The 
first  thing  would  be  for  tfie  two  area 
coordtT%ating  bodies  to  arrange  for 
representatives  of  both  organizations^ 
along  with  both  system  owners,  to  get 
together  and  start  talkirvg,  rather  than 
hurl  brickbats  at  one  another.  It  is 
simply  amazing  what  can  actually  be 
accomplished  when  feuding  parties 
!earn  to  communicate  rather  than  hurl 
insults.  On  both  sides  of  the  continent 
i  have  personalty  seen  such  happen 
after  all  other  methods  of  solving  such 
problems  have  resulted  in  a  de^  erKl 
-  and  I  mean  alt  met  hods  l  If  It  w«  re 
pointed  out  on  a  technical  level  that 
there  was  available  something  as 
simple  as  a  shift  In  antenna  pattern  or 
a  much  better  channei  pair  foe  one  of 
the  systems,  and  that  such  informa- 


tion was  going  to  be  made  publtc  to 
the  entire  local  amateur  community 
(since  it  was  in  their  best  interest  to 
know  that  machine  8  would  tech- 
nologically function  far  better  if  it 
was  willtng  to  bow  to  the  wiU  of  the 
majoritv  —  ah,  here  we  get  into  peer 
pressure  once  morel),  then  machine  B 
would  be  hard  put  to  justify  its  stand 
on  the  matter.  The  same  would  hold 
true  for  machine  A  if  it  were  deemed 
that  its  stand  was  unreasonable. 
Again,  the  entire  secret,  if  it  must  be 
deemed  such,  is  for  members  of  the 
amateur  community  to  learn  the  art 
of  personal,  open-minded,  two  way 
communication,  arid  develop  tif*es  of 
interaction  from  this.  Again, 
though,  it  should  be  stipulated  that 
the  only  people  who  should  be 
involved  in  such  negotiations  are  those 
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MUSM1E 

Since  my  lather.  Sen.  Edmund  S. 
Muslcie,  was  not  involved  in  thisvear'i 
New  Hampshire  primary,  I  ihou^t  I 
had  heard  the  last  complaint  of  him 
bepng  "indecisive,  soft,  or  mushie  on 
the  'is$yes.'  "  But  then  I  received  my 
April  copy  of  73  and  noticed  that  the 
"issm'*  was  acfdressed  to  "S,  Mwshia"^ 
Was  il  a  political  comment  or  just  a 
coincidence  thai  (  recfiiv&d  it  on  the 
day  after  the  Febfuary  24  primary?  It 
prohably  doesn't  mean  mush  to  you, 
but  if  you  correct  the  maiNng  label  I 
might  consider  taking  you  yp  art  your 
great  Sn.76  offer  for  a  three  year 
subscript  ion  extensiofi.  t  am  now 
study  i rig  for  a  ham  license  a  her  being 
absent  from  ham  radio  for  more  than 
tsn  years,  \  had  a  subscription  to  73 
for  several  years  about  1964  when  I 
was  licensed  as  WN3DC8  (Democratic 
Congressman's  5oy|  in  Washing  ton. 
The  c^ianges  in  ham  radio  and  in  73 
since  fhat  time  are  very  exciting.  I 
really  enjoy  working  with  and  learn ing 
about  tCs,  Goo<J  luck  —  hope  to  work 
you  some  day  on  ON,  Wayne. 

Stephen  Mu^ie 
Saco  ME 


NOT  TOO  BAD 


WelL  you've  done  it  again.  I've  just 
taken  my  Feb.  rss\*e  of  73  out  of  the 
mailbox,  read  it  from  cover  to  cover, 
enjoyed  every  page  of  it,  and  got  the 
urge  to  write  to  you  again! 

First  of  all,  on  your  comment  on 
R.F.L.  I  own  and  operate  with  two 
friends  (both  hams)  a  stereo,  CB.  and 
amateur  equipinent  shop.  We  both  sell 
and  service  RK»t  makes  of  home 
entertainment  equipment  and  I  must 
admit  that  there  is  ni4  in  any  kind  of 
shielding  for  rf  energy.  We  have  found 
that  98%  of  all  of  the  Inexpensive  and 
expensL^^e  stereos,  tape  players  and 
siich  have  no  reatly  good  shielding.  All 
of  them  have  open  chassis  (no  bottom 
pfate),  wood  or  pfsstic  cabinets  {rK3t 
even  foil  around  the  inside!  arxi  I 
don't  think  that  the  manufacturers 
e^r  heard  of  by- pass  t^pf  on  the  ac 
linel  We  have  found  uvays  to  eliminate 
most  cases  of  R.F.I,  from  AlVl/FIVl  and 
SSQ  amateur  and  CB  sets;  if  any  of 
73's  readers  want  some  help,  have 
them  wrrte  me  ai  the  shop  and  I  will 
be  glad  to  pass  along  some  of  the 
information  that   we   have  oompiled 


Y  \J  KA       L^^  X    ^^L,  4.  k 


ev 


over  the  past  2  years  on  el fm (nation  or 
reduction  of  R.f  .1.  problems. 

Second,  on  CBers  getting  into  ham 
radio.  Ever  sinc«  we  have  opened  the 
shop,  I  have  kept  my  1C-2F  tuned  to 
the  01  -61  repeater  in  New  Haven  CT. 
We  have  quite  a  lot  of  activity  on  iHe 
machine,  and  I  like  to  listen  to  the 
local  boys  rather  than  the  mess  on  ch. 
19.  When  ihe  locaf  CBers  come  in  for 
service  or  |ust  to  chat  (or  a  while,  (hey 
always  are  attracted  to  the  tC  2F. 
After  a  demorrstration  of  2  m  FM, 
some  interest  is  kir>dled.  but  usually 
fades  after  an  explanai  ion  of  how  to 
get  a  license.  This  happens  quite  a  bit, 
but  2  of  them  showed  more  interest 
and  asked  quest  ions  and  showed  a  real 
interest.  To  make  a  long  story  short, 
they  both  passed  the  test  and  are  now 
Itixnsed  as  WA1VVR  and  WAtVXH. 
Both  are  very  active  on  2m.  and  are 
starting  to  get  on  RTTY  —  rvot  too 
bad  for  a  couple  of  CBers.  I  think  thai 
If  any  ham  will  take  the  time  to  show 
what  ham  radio  fs  about,  gei  the  spark 
kindled,  and  help  them  with  the  code 
and  theory,  most  CBers  can  and  do 
become  good  ham  operators  as  these 
t¥^  people  have  shown  to  us  here. 
Also,  we  have  started  classes  for  tfie 
Novice  and  General  class  licenses  at 
the  store;  enrollment  i>ow  stands  at 
26,  with  19  of  them  now  in  CB.  1*11 
keep  you  posted  on  their  progress, 
!'id  on  the  dropout  rate  (which  I 
riink  will  be  high,  but  you  never  can 
tell), 

I'm  sorty  to  be  so  long-winded,  but 
your  editorial  stirred  my  mind  — 
Vkdnich  doesn't  happen  too  often.  Keep 
up  the  good  work  at  73  and  maybe 
ham  radio  can  benefit  from  your 
wisdom. 

TomCullen  K1WXK/W1MXZ 

Audio  Associates 

1 213  Okl  Colony  Rd. 

WallingfordCT  06492 


I  have  read  with  great  interest  the 
article  on  a  "Startrek  Commun^tator" 
in  the  Februarv  ^^sue  of  73.  because 
my  vounper  son  is  a  dedicated 
Trukkie.  When  i  stiowed  him  the 
anicle,  however,  he  informed  rne  that 
the  described  device  obviously  was  an 
inferior  fake,  As  apparently  euery  true 
Trekkie  knows,  the  full  description  of 
the  real  Starfteet  Communicator, 
Type  1,  including  drcuiJ  diagram  and 
parts  list,  IS  contained  in  the  Start leet 
Technical  Manual.  On  Plartet  Earth 
this  manual  (copyright  Franz  Joseph 


Designs)  is  distributed  by  Ballarrtine 
Books,  201  East  50th  St.,  New  Yor^ 
MY  10Q22.  The  Manual,  which  is  not 
classified,  is  apparently  available  in 
many  bookstores.  The  circuit  diagram 
is  very  interesting  and  I  think  the 
designers  of  ham  radio  equipment 
could  learn  quite  a  lot  from  the 
simplicity  and  efficieticy  of  this 
design.  After  all,  to  get  a  range  of 
12.000  km  (7500  miles!  with  a  three^ 
transistor  hand  he  Id  transceiver  on 
27.f25  MHz  during  the  bad  part  of 
the  sunspot  cycle  is  not  really  easy. 
But  maybe  it  is  the  Staff Jeei  Com- 
muni  cat  ors  which  are  responsible  for 
some  of  the  funny  signals  one  can 
hear  at  around  1 1  meters  1440  inches) 
"if  one  has  a  g^eneral  coverage  reviver. 

Erich  A.  PfeiHer  WA6EGY 
Granada  Hills  CA 


LETS  GET  BACK 


I  have  been  a  licensed  and  very 
active  ham  for  15  years  now  and  have 
yet  to  undersiafid  what  computers 
and  citizens  band  fadio  criticism  have 
to  do  with  the  hobby. 

Every  time  I  pick  up  73  Magazine 
from  the  mailbox,  I  am  hit  m  the  1ace, 
rijrectlVp  from  cover  to  cover,  with 
either  massive  advertisements  for  com 
puters  (for  who  knows  what  I  or  some 
outrageously  priced  two  meter  rig, 
which  is  nothing  more  than  s  *1egar' 
CB  radio  any  more. 

I  am  sorry  to  say  that  98%  of  the 
articles  in  the  magazine  don't  even  fit 
the  average  wealthy  amateur,  let  alone 
the  non- wealthy  one. 

Don't  get  me  wrong,  1  am  not  an 
"old  fogie''  on  this  subject  but  am 
simply  wondering  why  the  sudden 
change  from  an  interesting  amareur 
radio  publication  to  a  technical 
manyal  for  sophisticated  design  engi- 
neering of  computers,  with  a  Ittile  CB 
humor  thrown  in  to  break  up  the 
monotony? 

I  am  active  on  Oscar  6  and  7  so  I 
don't  hate  VHF  in  ar^y  way  other  than 
the  way  it  is  used  on  the  FM  se^nent. 
I  can  hear  the  same  junk  on  a  sir^le 
channel  CB  radio  for  much  less  ifian 
3250- $3 tX)  for  a  two  meter  rig. 

tet's  get  back  to  amateur  radio;  if  1 
wanted  to  learn  about  computers  or 
how  high  a  price  I  could  pay  for  some 
cheap  transceiver,  i  would  certainly 
subscribe  to  a  magazine  designed  for 
that  type  of  aydience. 

Gary  N.  Babcock  WA58MN 

Portales  fm 


Have  really  enjoyed  your  technical 
articles,  primarily  those  on  I/O.  One 
of  your  aduerrisers  has  a  unit  for  sale, 
a  Univac  769  line  printer,  and  I  sure 
would  like  to  get  in  touch  with  tfiese 
users.  I  have  one  and  T>eed  to  find  out 
how  to  interface  ft  to  a  computer. 
Would  like  to  set  up  son  of  a  clearing 
house  on  applications,  parts,  etc.  If 
anyone  is  interested,  my  phone  li 
81 7-292-521 1 ,  or  you  can  write: 

JimBiistleWBSBLX 

2728  Wilkie  Way 

Ft,  Wofth  TX  76133 

P.S.  Hope  you  can  get  the  word  out 
and  keep  the  good  articles  going.  Who 
knows?  1  might  even  write  one  some- 
day. 


ROY  ROGERS'  HORSE 

I  sympathije  with  all  who  have  had 
dealings  with  a  certain  firm  (same 
name  as  Roy  Rogers'  horse)  and  have 
run  up  against  a  stone  wall. 

After  a  four  month  exercise  m 
futility  with  the  above  firm  and  the 
famous  Miss  "0*'  (if  you've  talked  or 
have  vM-itten  to  her,  you  know  who 
I'm  referring  to!),  I  decided  it  was 
lime  to  seek  oytside  help.  The  route  1 
took  was  consumer  protection  and 
action  was  swift  and  satisfactory.  I 
had  my  money  refunded  within  two 
weeks  after  contacting  if)em. 

So,  if  you  have  a  similar  problem, 
get  in  touch  with  the  Corsumar  Pro- 
tection Agency  (Chicago  directory 
assistance  can  give  you  their  address 
and  phone  number  J.  They  will  be 
most  helpful  in  getting  your  hard- 
earned  dollar  back. 

I  hope  Tve  been  helpful  without 
being  loo  vague  and  that  Wayne  will 
see  fit  to  print  this  in  73, 

In  closing,  Td  like  to  say  thanks  for 
a  fine  inaQaiine.  The  aalcles  are 
interesting  and  informative,  the 
format  is  great  and  the  magazine  Is 
well  worth  the  subscription  cost. 

Art  Krugaluk  WN1UUP 
Wilmington  MA 

The  letter  by  WA6EVX/KG6  in  the 

April  issue  sotincJed  much  like  my 
own  unhappy  deahngs  with  Trigger 
Electronics.  I  spare  you  the  details  in 
order  to  propose  several  solutions 
which  are  all  but  guaranteed  to  work, 
t  Write  one  more  fetter  to  Trigger, 
Review  the  essentials  of  your  transac- 
tions  specifying  origmal  order  date, 
catalogue  order  number,  if  po$sibte. 
Be  specific  about  what  you  want 
goods  or  refund,  or  refund  only.  Ask 
for  the  courtesy  of  a  prompt  reply, 
Enclose  a  copy  of  your  cancelled 
check,  from  and  back  sides,  or  money 
order  receipt.  Put  the  material  in  an 
addressed  envelope,  but  do  not  seal  ill 
Go  to  tfie  post  office  and  talk  with 
the  postmaster  about  registered  and 
certified  ma  it  then  tell  him  tf>e  wfioie 
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story.  He  will  take  it  from  there  and 
you  wtlJ  hear  from  Trigger  pronto. 
Two  friends  used  this  approach  and 
got  their  ftierchandise  quicltly.  Federal 
mail  ir^pectors  are  bad  neivs  to  maii 

order  houses. 

2.  Write  a  second  letter  to  the  Assis- 
tant Attorney  Ger^ral,  Chief  of  Con- 
sumer Fraud  Section,  134  North 
La  Salle  StrBet,  Room  204,  Chicago  IL 
60602.  Brmfiy  tell  the  story  of  your 
unsatisfactory  dealirtgs  with  Trigger. 
Inclucte  a  copy  of  your  ch&(tk,  ar>d  all 
previous  oorrespondence.  Givre  as  com- 
plete a  picture  as  possible.  If  you  vmni 
help  on  how  to  tell  vour  story,  the 
number  is  312  641-1988. 
Z.  Send  copies  of  this  second  letter  to 
the  following: 

a.  Mr.  J.  Thomas  Rosch,  Director, 
Bureau  of  Consumer  Protection, 
Federal  Trade  Com  mission,  Washing- 
ton DC  2058a 

b.  Trigger's  bank:  Operations 
Officer.  Oak  Park  Trust  and  Savings 
8ank,  Lake,  Marion.  arKi  Ontario 
Streets,  PO  Box  269,  Oak  Pafk  IL 
60301. 

c.  Better  Business  Bureau,  430 
North  Michigan  Avenue,  Chicago  il 
6061T 

d.  Chamber  of  Comn^rce,  948 
Lake  Street,  Oak  Park  I L  606 IT 

e.  Legal  Department,  Trigger  Elec- 
tronics. Registered  mail,  restricted 
delivery,  requires  a  signature  which 
will  be  returned  to  you,  pi'ovidjng  you 
a  name  for  a  good  stiff  shot  on  the 
phone  {their  number  is 
312  771  8616J. 

It  seems  proven  that  appeals  by 
Ifidi  vidua  Is  to  the  company  are  futile, 
but  collective  action  by  a  number  of 
people  y^o  have  some  muscle  and 
punch  behind  them  in  the  form  of 
federal,  stale,  and  local  agencies  gets 
results.  There  *s  a  growing  tide  of 
Iftterest  in  consumer  protection  and 
we  should  both  make  use  of  and 
contribuie  to  it. 

David  A.  Fee  WB9PTM 
Brookings  SD 


KUDOS 

By  the  way,  thanks  for  having  SD 
Safes  as  an  advertiser,  I'm  sure  you 
have  heard  many  good  thirds  about 
them,  but  I  would  like  to  add  my  two 
cenis  worth.  Their  service  is  great, 
t[>eir  prices  outstanding,  and  the 
qualify  of  their  merchandise  is  hard  to 
beat.  I  thmk  this  is  one  of  the  few 
companies,  akjng  with  otfiers  like 
VHF  Engirieering,  that  iruty  has  the 
amateur  at  heart. 

EdPichaWB9IIVlV/9 
Urban a  IL 

After  procmstinating  for  quite  a 
wtiile  1  had  to  write  arKt  tell  you 
about  rhe  service  that  I  recerttly  got 
from  S.  D.  Sales  in  Dallas,  Tex. 

I  bought  two  cbck  kits  complete 
with  IS  former  and  PC  board*  I  put 
both  kits  together  and  found  that 
they  ran  last,  and  also  one  LED 
segment  was  defective  in  one  of  the 
kits.    I    wrote  ihem  about   this  and 


PROMPTLY  received  a  repty  from 
them.  With  the  reply  I  got  the 
necessary  parts  to  correct  the  pro- 
blem. What  was  unusual  about  this 
was,  unlike  some  other  kh  rnfrs,  S.  D. 
SaJes  included  a  schematic  as  to  the 
placemient  of  the  parts,  more  con- 
densers than  were  needed,  and  not 
just  one  replacement  LED  readout, 
but  a  complete  set  of  SIX1  That  is 
what  I  call  really  going  out  of  their 
way  to  insure  customer  satisfaction. 
By  the  way,  both  kits  work  beauti- 
fully. 

Frank  K.  Byrnham 
Olympia  WA 

P.S.  You've  got  a  great  magazine. 
Keep  up  the  good  vM^rk. 

Let  me  add  my  kudos  to  Sill 
Godbout  Electronics  out  in  California. 
The  clock  kit  I  ordered  from  him 
arrived  hy  airmail  Icost  him  S2.75  ^ 
how  does  he  make  a  profit  on  a 
SI 4.50  clock??)  less  than  two  weeks 
after  I  mailed  in  the  order.  He  didn't 
even  wsif  for  the  cheque  to  clear. 
Now  that's  service  1 1 

Keep  up  the  good  work  at  73  and 
let's  have  many  more  articles  on  com- 
puters. 

D,  E.  Hausman  VE3BUE 
Waterloo  OWT 


YASME  HISTORY 

Our  YASME  DXpedltfon  operation 
of  3D 2 KG  is  now  history.  The  first 
QSO  was  with  WASJUM  on  28  Jan  76 
and  the  last  QSO  was  with  UAIOB  on 
23  Feb  76. 

A  total  of  some  7WQ  QSOs  were 
made  with  amai:eurs  in  113  countries, 
thus  assuring  that  3D2KG  wUI  even- 
tually qualify  for  DXCC,  Approxi- 
mately one  half  of  the  QSOs  were  on 
CVy  and  one  half  on  SSS, 

Operation  on  both  phone  and  CW 
was  held  on  10,  IS,  20,  40  and  80 
meters.  Openings  mto  Europe  were 
fantastically  good  iir\d  over  1000 
QSOs  were  had  with  Europe.  It  was 
noted  that  there  was  a  long  path 
opening  to  Europe  from  0630  to  0830 
GIVtT^  followed  occasionally  by  a  short 
path  opening  from  0900  to  1100 
GMT. 

Approximately  1000  QSOs  were 
had  during  the  first  half  of  the  ARRL 
Phone  DX  Competition,  which  was 
followed  by  another  1000  QSOs 
during  the  ARRL  CW  DX  Com 
petition.  Good  openirjgs  were  had  to 
all  parts  of  the  US  and  Canada  on  10 
meters  during  the  CW  and  SSB  ARRL 
contests,  but  almost  no  signals  tA^re 
heard  on  10  meters  during  daily 
checks  at  other  times^  Simitarly,  lots 
of  CW  and  SSB  stations  were  wcrked 
on  80  meters  during  the  contest  week- 
ends, but  not  many  at  other  ttmes* 

All  continents  were  worked  (WAC) 
in  26  minutes,  20  Feb  76  on  I4mc 
phone.  Stations  OSOd  were:  TU2GA, 
0712;  I3U.  0719;  ZP5LX,  0726; 
JA7SGV,  0729:  AH3FF.  0737;  and 
W7TX,  0740  Uime  in  GIVtT). 


The  station  equipment,  the  Ken- 
wood Twins  and  a  Heat hk  it  230 
amplifier,  worked  fine  with  no  failures 
during  a  two  month  period  with  a 
grand  total  of  nearly  20,000  QSOs 
from  VRIZ.  Vft8B  and  3D2KG. 

it  is  expected  that  the  next  stop 
will  be  at  Nauru,  Please  pass  this 
information  to  all  interested  persons. 

Uoyd  CoLvin  W6KG 

Iris  Colvin  W6DOD 

Suva,  Fiji  tslatKls 


FERMENTING  CATALYST? 


I  remember  several  years  ago  when 
you  ar>d  7 J  were  a  great  help  to  me 
back  at  White  Sands  (Mi^ilel  Proving 
Grounds  and  when  I  used  to  pick  up  a 
copy  of  73  for  37(!f  at  the  Yucca 
newsstand  at  Alamogordo,  HM.  And 
now  again  Tm  asking  lor  a  littte 
assistance  in  communicating  with  any 
of  /J's  readers  who  might  he  m  ttie 
Frankfurt-sm  Main,  Hanau  or 
Weisbaden  areas  and  are  interested  in 
minicomputers  (and  particularly  those 

wfrio  may  be  planning  to  build  around 
on  8080  mini  processor,  like  I  amL 

Nave  just  returned  two  days  ago 
from  a  three  week  visit  to  the  States 
and  catching  up  on  copies  of  73. 
What's  this  I  read  about  Wayne  getting 
out  of  BYTE?  It  won't  have  the  same 
ole  catalyst  fermenting. 

Will  be  looking  forward  in  a  year  or 
so  to  be  back  in  the  USA  and  genirtg 
my  General. 

C,  Norton  Smith  WN4FMB 
APO  New  York 


PLEASE  RETURN 


Please,  if  it  is  at  all  possible,  return 
to  the  Table  of  Contents  format  that 
*TKludes  the  name  or  call  letters  of  the 
author.  Many  times  it  rs  easier  to  look 
up  an  article  by  referencing  the  call 
rather  than  the  name  of  the  article. 

Bill  Votght  WB8YJE 
Dayton  OH 


You're  right  Done.  —  Ed. 


KEEPING  PACE 

1  read  with  interest  I  he  letter  which 
you  printed  in  your  March  issue  con- 
cerning the  cardiac  pacemakef.  Since  I 
am  deeply  involved  with  same  and 
have  been  for  over  10  years,  I  am 
writing  the  following  information  to 
yout 

Cardiac  pacemaker,  sinc^  its  first 
impiam  over  12  years  ago,  has  gone 
through  qwite  a  revolutionary  change- 
Even  up  to  and  including  seven  years 
ago,  demand  type  pacemakers  could 
be  shut  off  or  reverted  to  a  contin^ 
uous  mode  via  such  imbalance  as  an 
electric  shaver,  ignition  coil  on  a  car, 
television  retKiver  or  a  microwave 
oven.  The  new  cardiac  paceniakers 
made  by   Cordis  or  any  other  large 


manufacturing  company  are  not 
susceptible  to  external  stimuli. 

Recent  reports  indicate  that, 
because  of  failsafe  circuitry,  only  by 
presence  r^ear  a  high  power  radar 
transmitter  can  a  demand  type  pace- 
maker revert  to  a  continuous  mode,  A 
microwave  oven  will  also  revert  the 
pacemaker  if  the  patient  wearing  the 
device  Is  a  midget  and  can  somehow 
crawl  inside. 

A  magnetic  field  in  the  projcimity 
of  a  demand  pacemaker  merely  alters 
the  function  to  a  continuous  mode 
and  does  not  hirrder  the  patient  from 
receiving  the  voltage  stimuli. 

I  hope  this  will  help  fVlr.  Hudson 
and  any  of  your  other  readers  that 
may  have  such  a  device  installed. 

Joel  H.  Kofnreich  K2Q8V 
President,  Cardiotronics,  Inc. 

Lynd  hurst  JSLI 


BICE  ENTENNIAL 

Sometimes  I  disagree  with  you,  but 
not  often.  At  present  you  and  73  are 
tops.  I  can  only  see  wasted  paper  in 
the  new  size  magazine.  Larger  type 
and  no  real  advantage  of  more 
materia  t. 

You  may  remember  that  1  wrote  to 
you  personally  because  I  wasn't 
getting  BYTE.  I  heard  from  you  that 
you  weren't  involved  in  the  mag,,  so  I 
wrote  directly  to  them  and  threatened 
action  through  the  Attorney  General 
of  New  Hampshire.  Well,  that  pro- 
duced results  immediately.  I  got  the 
back  issues  and  the  current  magazines 
and  atso  a  duplicate  of  the  first  4 
issues.  I  would  say  that  they  caught 
up  on  my  subscription  at  last. 

IrKtdentaily,  on  73^  I  got  the  April 
issue  yesterday  (the  2Sth  of 
February].  Wow,  that  is  r^lly  getting 
ahead  of  all  other  magazines. 

Now,  all  t  reaily  want  is  real  simple 
information  in  an  article  or  somehow 
that  will  tell  me  what  I  want  to  know 
about  computers  and  how  they 
operate  and  of  what  u^  they  are 
going  to  be  to  me  and  why  I  should 
build  one  and  so  on. 

In  the  March  i^up  I  got  some  of  the 
ansviers,  so  I  hope  you  will  continue 
to  have  articles  ihat  will  enable  poor 
dummy  ntt  to  learn  and  lee  if  I  can 
use  and  even  build  a  computer. 

W7IVIEU  -  John  Swafford,  I 
believe,  a  phone  co.  man  and  hep  on 
this  stuff  —  is  building  a  computer 
With  the  latest  micro  miniature  stuff 
in  it  and  plans  to  offer  them  for  sale 
to  the  small  tiusiness  man  or  sell  time 
on  his  to.jmall  business  men.  How 
about  that? 

I  finally  retired  —  so  I  say  I  am  now 
unemployed.  Hah!  Don't  you  believe 
that,  because  I  am  busier  than  ever. 
Work  that  has  piled  up  for  years 
around  here  —  dig  this,  plant  that, 
paint  this,  lower  this  ceiling,  make  the 
bathroom  modern,  and  I  have  enough 
work  for  a  year  st^dify  and  what 
about  ham  radio  -  ugh,  not  any  tinne 
except  for  my  Army  MARS  net.  I 
have  a  used  motor  home  that  needs 
much  work  before  we  can  travel  and  I 
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won't  move  it  till  the  work  is  dope.  So 
I  bet  v^  dofi't  go  anywhere  this  yean 
I  want  a  2rn  rig  synthesized  thai  will 
reach  143.01  and  ihey  Just  don't 
make  that  yet.  I  did  buy  a  2m 
Standard  Walkie- Talkie  SHC146A  the 
other  day  ^  a  distre^  sale.  Complete 
with  all  the  goodies  except  charger, 
nicads,  cafrying  case,  rubber  di^cky, 
crystals,  unused.  S250.  So  as  soon  as 
Standard  gets  the  crystals  here,  I  will 
u^  it  for  the  imerim.  Oh»  will  I  give 
some  of  the  guys  in  parades  a  shock 
when  I  break  their  (net)  parade  com- 
munications frequency  from  my 
Circus  Wagon  as  I  traverse  the  parade 
route  while  playing  my  CalUope^  I  give 
a  anaU  WAC  certificate  for  all  who 
work  me  in  parackes.  What?  WAC 
ceitificste?  -  Sure,  IVorked  /ll's 
Ca  I  Mope, 

I'm  removmg  the  94  simplest  cuz  it 
ain't  used  here.  I'm  adding  another 
channel  that  is  used  more  out  here. 
04^64. 

KrK>wing  you  are  busy,  you  don't 
have  to  answer  this  letter  unless  you 
want  to,  and  t  won^i  be  mad.  If  i  ever 
get  over  that  wiy.  Til  neallv  have  to 
stop  by  and  see  if  you  stiU  have  your 
Brooklyn  accent.  Til  expect  a  full  VIP 
tour  of  your  facilities. 

I  sure  marvel  at  what  has  been 
accomplished  with  the  FCC  by  the 
talks  you  and  others  have  had  with 
them  in  the  last  yeaf»  Keep  up  the 
good  work. 

Oh.  yes,  as  you  can  see  by  my 
stationery  I  am  the  top  man  in  the 
Knights  of  Pythias  in  this  state  tor  a 
year,  untiJ  October.  I  telt  everyone 
that  this  is  my  year,  get  it  -  BiCE- 
entennial  t  get  laughs  and  groans,  but 
it's  fun  to  spring  it  on  "^em. 

I'm  a  fraternal  man  by  r^ature,  so 
belong  to  many  —  Odd  Fellov^, 
Masons,  Knights  of  Pythias  and  all  tlie 
side  organizations  of  each  groyp  - 
ladies  groups,  also.  Takes  lots  of  work 
and  evenings.  Being  a  musldan,  I 
could  play  every  night  of  the  week 
because  organists  and  pianists  are  hard 
to  find  for  that  kind  of  work, 
especially  ones  who  actually  play  so 
that  those  doing  floor  work  actually 
have  soniething  to  "march  to*'  while 
traversing  the  many  patterns.  Each  to 
his  own,  I  guess. 

Keep  up  the  good  work  with  that 
73  Magazine  and  I  hope  you  finally 
beat  the  IRS  and  the  phone  co. 

Alden  H.  Bice  K7JZT 
SoattieWA 

Good  to  hear  from  you  Aiden.  Watch 
for  better  use  of  the  big^r  p&ges^  at 
feast  in  73,  Watch  afso  for  a  fot  more 
irrter^sttng  things  on  microcamput&f$. 
Have  a f ways  enjoyed  your  calliope 
QSL  card.  By  bH  rrmans  plan  on  a  \nsit 
wfmn  up  ihfs  way  .  .  stiff  have  my 
Brooklyn  accsrtt  when  meded  ,  .  , 
yery  handy  in  New  York  —  Wayrm, 


socalled    "American"  fooe  band  of 
14.2  14.35  MHz. 

The  Managua  and  Guatemala 
disasters  point  up  the  very  real  need 
for  Americans  to  have  the  right  to 
work  foreign  voice  stations  In  the 
14.M4.2  MHz  portion  of  the  20 
n>eier  band. 

Let's  change  those  antiquated  regu- 
tat  ions  to  read: 

U.S.  Amateur  radio  statioris 
may   utilize  the   14 J- 14.2 
MHz    segment    of    the    20 
Meter    Amateur    band    to 
conduct   voice  communica- 
tions with  other  than  U.S. 
Amateur  stations.  (NO  com- 
munications between    U«S. 
staik>n5.     accept     disaster 
emergency    traffic,    foreigti 
or  domestic) 
The  new  format,  and  your  efforts 
to  give  us  more  for  our  money,  are 
greatly  appreciated.  73  —  a  very  fine 
magazine!  ■  I 

Virgle  H.  Meador  W4LVZ 

Krfiami  FL 


PLUG  IT  IM  WHERE? 

Since  my  second  hobby  is  raising 
sled  dogs,  }  enjoyed  the  April  cover.  A 
Question^  though:  Where  do  you  plug 
the  transceiver  in?  All  in  all.  VH  bet 
this  eliminates  the  ignition  noise  that 
you  corn  plained  about  a  couple  of 
issues  ago. 

Rich  RacieotWAlTIQ 
Merrimack  IMH 


DEAR  LEW 


LET'S  CHANGE 


WB4SNCS  comments  {Be  My 
Guett)  touch  on  the  subject  of  foreign 
fone   statiofB  running   traffic   in  the 


The  American  Radio  Relay  League 
Lew  McCoy 
225  Main  St. 
Newington  CT  061 1 1 

Dear  Lew  McCoy: 

At  ttte  hfovember  meeting  of  ttie 
Michigan  Area  Rep^ter  CounciL  your 
letter  was  read  and  discussed,  After  a 
lengthy  discus^ipn,  and  although 
strong  FCC  support  is  highly  desir- 
able, the  MARC  voted  to  go  or  record 
as  being  strongly  opposed  to  the 
ARRL  proposal  forthe^  reasons.  The 
ARRL  has  already  amply  demon- 
strated \tB  irtcapability  of  providirtg 
the  national  leadership  in  this  fre- 
quency coordinating  and  other  fields. 
These  include  such  failures  as  the 
present  mess  on  450  MHz  amateur 
band  planning;  failure  to  promote 
acceptance  of  the  ARRL  6  meter 
band  plan;  the  lack  of  technical  and 
political  leadership  in  providing  state 
of  tfie  art  information,  comimefcial 
standards,  and  poetical  considera- 
tions; the  failure  to  have  established  a 
national  15  kHz  splits  policy;  failing 
to  promote  cooperation  between  the 
present  repeater  councils  and  such 
groups  as  RACES  and  others.  There 
has  been  a  general  failure  to  promote 
good  operating  procedures  on  VHF. 
The    amateur    world    has    a    proud 


history  of  self-policing  on  HF.  On  HF 
the  ARRL  00  program  has  helped 
miany  amateurs.  However,  this  pro- 
gram apparently  was  never  extended 
to  VHF,  where  it  is  needed  desper- 
ately. The  ARRL  has  continually 
Eooked  down  on  the  Technician  class 
amateur  as  a  fourth  rate  ham.  The  only 
positions  available  to  ttie  Technician 
in  the  ARRL  organization  are  almost 
fKit  worth  mentioning.  Many  Tech- 
nicians, tiowever,  are  more  technically 
capable  than  many  higher  class  ama- 
teur licensees.  The  ARRL  should  be 
encouraging  manufacturers  to  upgrade 
built  for-amnbu ruse  equipment  and 
discouraging  such  practices  as 
including  "94"  simple^  crystals  in 
VHF  FM  equipment.  The  only  formal 
meetirig  between  the  FCC  and  ama- 
teur radio  operators  ir>  the  history  of 
the  FCC  and  the  ARRL  was  not  even 
attended  by  the  ARRL.  The  ARRL 
should  be  involved  with  helping 
establish  national  policies  and  working 
with  local  repeater  councits.  It  must 
be  remembered  that  the  ARRL  does 
not  represent  all  us  amateur  radio 
operators,  and  that  some  amateurs 
will  have  nothing  to  do  with  the 
ARRL,  The  MARC  will  not  be  sub- 
servient to  the  ARRL  communica- 
tiom  departmenL 

We  would  like  this  letter  published 
in  QSL 

Terry  Babenko  K8RUR 

Chairman 

Lloyd  Ellsworth  AASZCO 

Se  creta  ry  -  Tr  eas  u  rer 

Michigan  Area  Repeater  Council 

Belleville  Ml 


BEST  SYSTEM 


1 :...., ;,s  a  lot  for  the  14  wpm  tape. 
Two  20  minute  sessions/day  for  about 
two  weeks  got  me  over  the  hump. 
Passed  Advanced  exam  yesterday. 
ARRL  led  me  astray  and  cost  months 
of  bst  time, 

LWX.  Hamlin  WN3ZtM 
Havre  de  Grace  MD 

Just  a  note  to  let  you  know  I  really 
enjoy  your  mag.  Also  think  you  iTave 
the  best  system  for  learning  the  code. 
Passed  my  General  on  1/13/7G  — 
haven't  seen  the  ticket,  yeL  Wonder 
what  the  holdup  is? 

Glenn  Waidrum  WN5tMQW 
Sherman  TX 

P,S,  Would  like  to  see  more  articles 
from  John  Murray  W1  BNNl 


FIRST  TO  MAKE  SENSE 

Just  finished  reading  the  January 
issue,  and  in  comes  the  February 
issue.  When  am  I  supposed  to  fmd 
time  to  read  my  other  magazines?  I'm 
not  cdmp laming,  iust  saying  wow 
what  an  issue.  Alt  of  the  articles  were 
great,  but  t  have  to  comment  on  one 
in  particular.  That  one  is  'that's  All 
the  Noise?"  by  Mr.  Roukas  W2DN Y. 


Now,  I've  read  a  lot  of  articies  on 
noise  figure,  and  this  is  the  first  one 
that  made  any  sense  to  me.  U  have  a 
1st  class  FCC  license  and  am  rtot 
exactly  a  dumbbell  on  electronics- J 
This  is  the  first  time  I  have  ever  seen 
anyone  write  that  noise  figure  was  a 
ratio  or  measure  of  the  amount  ol 
noise  a  receiver  adds  to  the  signal 
passing  through  it.  Mow  I  have  to  go 
back  ar>d  read  all  those  other  articles 
with  this  new  insight.  They  all 
probably  said  it,  but  not  cleariy. 

Roger  G.  Galbraiih  WA3TC0 
Guys  Mifis  PA 


A  COUPLE  OF  SUGGESTIONS 
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I  would  like  to  sincerely  thank  Mr. 
John  Harrington  for  his  most  Inspiring 
article  in  the  February.  1976  issue  of 
73:  '*You  Can  Make  Photo  PC 
Boards."  Jhh  article  aroused  a  long 
dormant  interest  in  phcto-^aphy,  and 
helped  me  make  some  outstanding  ^if 
I  do  say  so  myself}  PC  boards  for  a 
local  rep^ter  system. 

A  couple  of  suggestions  might  be  m 
order  for  those  who  cannot  find 
NacGoiith  film,  as  used  in  the  article.  I 
used  Kodalith  Ortho  FiJm,  Type  3, 
and  Kodalith  Developers  (a  two- pert 
solutionK  quite  successfully.  This  film 
seems  to  be  quite  a  bU  more  easily 
available  than  the  film  called  for  in 
the  article  ...  at  least  in  this  part  of 
the  country.  Naturally,  exposi^re 
times  must  be  compensated  for  with 
this  type  of  film.  I  have  found  that  an 
extremely  short  exposure  (*A  second  I 
to  a  Hq.  2  photoflood  is  adequate 
with  Kodalith,  or,  a  three  second 
exposure  to  average  room  li^i  seems 
to  work  just  as  nwlL  A  couple  of  test 
runs  will  quickly  determine  what 
works  best. 

Also,  I  find  that  making  a  paper 
proof  of  the  negative  works  beauti 
fully  for  keepmg  mistakes  off  of 
eKpensive  board  stock.  \  make  a  paper 
contact  print  of  the  negative  using 
'"Vek^x^^  film  and  Dektol  developer. 
The  paper  proof  makes  it  possible  to 
see  any  potential  problems  on  the 
negative  .  .  .  any  lines  that  are  rot 
crisp  and  clear,  any  overexposure  of 
the  negative,  and  any  excessive 
problems  with  din  showing  up  as  clear 
spots  on  the  negative.  I  use  this  proof, 
if  all  the  lines  are  clear  and  good,  to 
draw  in  all  the  components  with  a  red 
pen,  showing  all  component  leads  and 
clearances,  and  drawir^g  in  all  com 
(Xinents  and  jumpers^  This  stops  any 
problems  with  one  too  few  com 
ponent  pads^  improper  component 
clearances,  and  wiring  errors.  Also, 
this  proof  makes  the  final  vtfiring  of 
the  completed  beurd  much  easier. 

And,  for  thoroughly  professjonal 
looking  boards.  Pres-Type  or  any  type 
o(  instant  press  on  lettering  can  be 
used  to  personalize  your  board.  Com- 
ponent points  and  board  terminals  can 
be  identified  easily  using  this  kind  of 
type,  because  it  will  photograph  ar>d 
be  etched  |y$t  like  the  lines  on  the 


Oomiiiued  on  page  113 
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IF  HE  CAN't  SEE  THE  ANTENNA  (OR  MOUNT) 
HE  DOESN'T  KNOW  WHICH  CAR  TO  HIT! 

The  SoufhCom  FOILER  can  save  the  loss  of  your  valuable  mobile  unit  by  removing  oil 
evidence  of  your  unit  when  you  leave  your  cor!  It  is  well  known  thot  the  mobile  2woy 
radio  is  now  the  prime  object  of  thieves,  now  comprising  up  to  holf  of  the  reported 
thefts  in  some  oreas!  The  thief  knows  that  the  quick  woy  to  find  his  torget  is  to  scout 
parked  cors  for  antennas  or  ontenno  mounts.  (The  practice  of  removing  the  antenna 
and  leaving  the  mount  showing  is  no  reol  deterrent.)  The  SouthCom  FOILER  allows 
you  to  stow  your  antenna  and  mount  in  your  trunk  in  10  seconds,  leaving  no  external 
evidence  of  your  unit  to  attract  would  be  rip-off  ortists, 

COWSIOER  THESE  FEATURES  THAT  MAKE  THE  FQtLER  SUPERIOR  TO  ALL  OTHER  SYSTEMS: 
^i  •    Economicol;  adapts  to  your  existing  antenna  and  trunk  lip  mount. 

No  expensive  ontenna  or  mount  replacement, 

•  Quick  to  install  with  only   2  screws. 

•  Once  installed,  permits  mounting  & 
demounting  antenna  in    10  seconds! 

•  Morntains  sure*'ground"  connection 
for  proper  ontenna  function. 

•  Fits  virtually  afl  cars  and  trunk-lip 
mounts. 

•  Absolutely  the  best  and  most  eco- 
nomical means  of  theftprotection  for 
your  mobile  unit- 


/ 


US€  TOUR  EXiSTIMC 
ANTENNA  AND 


FITS  VIRTUALLY  ALL 
AUTOS  AKD 

TRUNK  LIP  MOUNTS! 


HOUNT5  mVD^  TRUNiC 

nnn  i  screws 


ANTEHMA  FIRMLY 
■ —  SECklRtD  AKD 
GROUNDED 


QUICK  PELEASt  Q^ 
ANT£rl»IA  Ji  MOUNT 
POftST0*'lNC, 


TMl 


PAteNJ  APPUSD  FOR 


ONLY  4-^ 


South  Com,  Inc.  P.  0.  Box  II2I2  •  Ft.  Worth.  Texas  76109  •  Phone  (817)  293-6590 

NOTE:  If  FOILER  not  yet  available  at  your  dealer,  order  direct.  Add  50«  Postage  &  Handling. 

DEALER  INQUIRIES  INVITED 


13 


Robert  Baker  WA  tSCX 
34  White  Pine  Dn^/e 
Utrfetan  MA  Of 460 

FOUNDATIOM  TO 
AWARD  SCHOLARSHIPS 

The  Fotindation  for  Amateur 
Radia,  Jnc,,  a  non-profit  organization 
with  its  headquarters  in  Washingtoa 
D.C.^  announces  its  intent  to  award 
three  scholarships  for  iht  academic 
year  1976-77.  All  amateurs,  wherever 
resident  In  th«  U,S.  and  hoFding  an 
FCC  licer\5e  of  at  least  Generst  class, 
can  compete  for  orie  or  more  of  the 
awards  if  they  plan  a  full- time  course 
of  studies  beyond  high  sd^ooL 

Thu  John  W.  Gore  Scholars^iip  pays 
$750.  Applicants  must  intend  to 
pursue  a  career  in  electronics  or  a 
related  science  and  have  completed  at 
least  one  year  fn  an  accredited  college 
or  universitv  toward  a  baccalaureate 
or  higher  degree.  Preference  will  be 
given  to  residents  of  the  District  of 
Columbia,  Maryland,  and  Northern 
Virginia. 


The  Richard  G.  Chichester  Scholar 
ship  al$o  pays  S750.  Applii^ms  must 
be  members  of  the  ARRL  and  be 
sponsored  by  an  ARRL-affiliated 
club.  There  is  no  restriction  on  the 
course  of  study,  but  applicants  must 
be  enrolled  in  or  have  been  accepted 
by  an  accredited  university  or  college 
end  intend  to  seek  a  baccalaureate 
degree.  Preference  will  be  given  to 
residents  of  Ohio,  Kentucky,  Indiana. 
Illirkois,  the  Di strict  of  Columbia 
Maryland,  and  Northern  Virginia. 

The  Edwin  S.  Van  Dettsen  Scholar- 
ship pays  S250.  Applicants  must  h^ve 
been  accepted  or  enrolled  in  an 
accmdited  2  year  technical  school  and 
intend  to  seek  an  Associate  degree  in  a 
science-related  area.  Area  preference  ts 
the  same  as  the  Gore  Schotarship. 

Application  forms  can  be  requested 
from  the  C*"iairman.  Scholarship  Corn- 
mi  ttee,     8101      Hampden     Lane. 


May  14    16* 
May  15* 
May  15-  16 
IVIay  15    17* 
May  22* 
May  22  -  23 
May  22    23' 
May  23    24 
June  4 '  7 
June  5  -  6 
June  12-13 
June  12  ■  14 
June  12-14 
June  26 «  27 
July  3 
July  3    4 
July  17-19 
July  24    25 
Aug  7    8 
Aug  14  -  15 
Aug  21     22 
Aug  21  '  23 
Sept  4    5 
Sept  1112 
Sept  2S '  27 
Oct  8-  10 
Oct  9    10 
Oct  16    17 
Oct  16    18 
Oct  30  *  31 
Nov  5- 8 
Nov  6 '  7 
Nov  6  ■  8 
Nov  13    14 

^k>v  14 

Nov  20    22 
Nov  27  -  28 
Dec  4  -  5 
Dec  11  -  12 
Dec  31 


YLISSBersQSO  Party 

World  Telecommunications  Day  —  Phone 

Armed  Forces  Day  Communications  Tests 

Michigan  QSO  Party 

World  Telecommunicationi  Day  —  CW 

New  York  State  QSO  Party 

Wisconsin  State  QSO  Party 

Nostalgia  Radio  Exchange 

lAftS/CHC/FHC/HTH  QSO  Party 

Minnesota  QSO  Party 

RSGB  National  Fteld  Day 

West  Virginia  QSO  Party 

ARRLVHF  QSO  Party 

ARRU  Field  Day 

Straight  Key  Night 

QRP  Summer  Contest 

CW  County  Hunters  Contoit 

ARRL  Bicentennial  Celef^ratkm 

10-10  Net  Summer  QSO  Party 

European  OX  Contest  -  CW 

SARTG  Worldwide  RTTY  Contest 

New  Jersey  QSO  Party 

ARRLVHF  QSO  Party 

European  DX  Contest  —  Phone 

Delta  QSO  Party 

CD  Party  -  Phone 

RSGB  21-28  MHz  Contest  -  Phone 

RSGB  7  MHz  Contest  -  CW 

CD  Party  -  CW 

CO  Worldwide  DX  Contest  -  Phone 

lARS/CHC/FHC/HTH  QSO  Party 

HSGB  7  MHz  Contest  -  SSB 

ARRL  Sweepstakes  -  CW 

European  DX  Contest  -  RTTY 

OK  DX  Contest 

ARRL  Sweepstakes  —  Phone 

CQ  Worldwide  DX  Contest  -  CW 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 

Straight  Key  fsiight 


•  — 


=  described  in  iast  issue 


Bethesda,  Maryland  20014.  Requests 
must  be  postmarked  prior  to  June  1, 
1976. 

The  Foundation  is  devoted  exclu- 
sively  to  promoting  the  interest  of 
amateur  radio  and  to  scientific, 
literary  and  educational  pursuits  that 
advance  the  purposes  of  annateur 
radio, 

SOWP  BJCENTENPJIAL 
CW  QSO  PARTY 

The  first  weekend  in  June  1976  has 
been  set  aside  by  the  Society  of 
Wireless  Pioneers  (SOWP)  br  their 
Bicentennial  CW  QSO  Party.  The 
activity  will  start  ai  1200  hours  GMT 
on  Saturday  June  5th  and  ^nd  at  2400 
boors  GMT  on  Sunday,  June  6th. 
Suggested  frequencies  for  ttie  event 
are  55  kHz  up  fftwn  the  low  emd  of 
each  band.  Members  v/Hh  Novice 
licenses  should  use  the  mid-frequency 
of  each  ISfovice  band.  The  call  will  be 
CO-SOWP. 

Stations  will  exchange  signal  report, 
QTH  (city  and  stale)  and  SOWP  mem- 
bership numbers.  A  special  cerirficate 
wiU  be  awarded  to  all  membef  stations 
who  contact  10  or  more  feUow  mem- 
bers. Stations  desiring  a  certificate 
should  submit  a  list  of  contacts  made 
-  showing  callsign  and  SOWP  mem^ 
bership  number  of  the  station  worked. 
S^Jb missions  should  be  made  not  later 
than  June  15,  1976  and  should  be 
mailed  to:  Bill  Willmot  K4JPF. 
V,P.-P.fl.,  1630  Venus  Street,  Merritt 
Island  FL3295Z 

BITING  BUG  AWARD 

A  plaque  and  S50  prT2e  are  being 
offered  to  the  writer  of  the  best 
article  about  ham  radio  published  in 
an  American  non-ham  radio  publica- 
tion during  1976.  Articles  will  be 
judged  on  how  well  they  attract  non- 
hams  to  ham  radio^  based  on  subject 
matter,  style,  accuracy,  illustrations, 
and  mention  of  where  a  reader  may 
obtain  more  information  about  ham 
r^io.  The  type  of  publication  and 
circulation  will  also  be  considered, 
with  v^uth  magazines  being  judged 
higher. 

All  entries  must  be  submitted  by 
January  31,  1977  to:  Ray  Coliins 
WA2GBC,  Harter  Road,  Morristown 
NJ  07960.  Send  a  photostat  of  the 
article  along  with  the  name  and  date 
of  the  publication. 

SPESM  BICENTENNIAL 
CERTIFICATE 

The  ^ciety  for  the  Preservation 
and  Encouragemeni  of  Six  Meters  is 
offering  a  Bicentennial  Certificate  for 
working  arr/  5  members  between 
January  1,  1976  and  December  31, 
1976  on  50  to  54  MHz  any  mode. 
Send  date,  time,  call  letters,  and 
SPE5M    Meinberihip    Number    along 


vvith  a  check  or  money  order  payable 
to  Dan  At  well,  for  SI.  25  to  cover 
printing  and  postage  oosts^  Send  appli^ 
cation  to:  The  SPESM  Club.  Sicen 
tennial  Committee,  P,0.  Bo)t  766, 
South  Elgin  I L  601 77. 

WORKED  RAAG  MEMBERS 
AWARD 

Tfie  award  is  issued  by  the  Radio 
Amateur  Association  ol  Greece  for 
contaoirig  mernbers  after  January 
1973  as  follows:  Class  3  --  DX 
stations  work  15SV  RAAG  members, 
EU  stations  work  50  SV  RAAG  mem- 
bars;  Class  2  -  DX  stations  work  30 
SV  RAAG  rrvembers,  EU  stations 
work  75  SV  RAAG  members:  Class  1 
-  DX  statk>m  work  50  SV  RAAG 
members,  EU  stations  work  100  SV 
RAAG  membefs^ 

ATHENS  CITY  AWARD 
This  award  is  given  lor  contacting 
stations  resident  in  the  city  of  Athens, 
GREECE  after  January  1973  as 
for  tows:  Class  3  -  DX  stations  work 
10  SV  stations  in  Athent,  EU  stations 
work  20  SV  stations  in  Athens;  Class 
2  —  DX  stations  work  20  SV  stations 
m  Athens,  EU  stations  work  30  SV 
stations  in  Athens:  Class  1  -  DX 
stations  work  30  SV  stations  fn 
Athens,  EU  stations  work  50  SV 
stations  in  Athens. 

For  either  award:  No  restrictions 
on  band  or  mcxle  and  club  station 
SV1SV  counts  as  3  for  OX  or  6  for 
EU  in  at  I  classes.  QSLs  are  not  re- 
quired to  be  sent.  Send  applicatton 
showing  log  copy  certjfied  by  two 
other  hams  or  a  club  official  and  12 
IRCs  or  $2  to  award  manager,  SVHG, 
Anastasios  Panos*  P.O.  Box  S$4. 
Aihens,  GREECE. 

CAIRNS  CENTENARY  AWARD 

All  stations  outside  ol  the  Cairns, 
Australia  ares  are  eligible  for  the 
award  (outside  100  mile  radius  of 
Cairns).  VK  and  ZL  stations  must 
QSO  with  3  Cairns  area  stations  while 
overseas  staiiofis  need  only  QSO  w/ilh 
2  Cairns  area  stations.  SerKi  a  copy  of 
log  details  to  CARC.  VK4HM,  P.0, 
Sox  1426,  Caims,  4870  OLD 
AUSTRALIA, 

Awards  will  be  forwarded  in  bulk 
via  bureaus  unless  the  cost  of  postage 
and  packing  is  remitted.  The  award 
will  be  available  for  the  entire  1976 
year.  The  fQlJowing  list  stmws  the 
Cairns  area  statioris  -  VK4s:  TL,  MH. 
SU,  ZCS.  YG,  AMD,  NF,  ZBU,  AE, 
NU,  ZY,  2NZ.  RY,  HK,  YT.  ZIP,  HM, 
Vl,  CI  ZIB,  KV,  VT,  QX,  Nl,  DJ,  DB. 

27th  ANNUAL  ARMED  FORCES 

DAY  COMMUNICATIOiSIS  TESTS 

Starts:  1300  GMT  Saturday, 

May  15 

Ends:  0245  GMT  Monday, 

May  16 

This  year's  observance  of   Armed 
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Forces  Day  marks  tbe  27th  anniver- 
sary of  art  stipual  event  reflecting  the 
long-standing  good  relations  between 
the  amateur  radio  fraternity  and  our 
military  radio  siaiiom.  These  retts 
five  aniateur  operators  their  yearly 
opportunity  to  demons[trate  super i or 
technical  skills  and  receive  proper 
recognition  for  their  proven  expertise. 
The  proceedings  include  crossband 
operations  in  CW.  SSB,  and  RTTY 
rficeiving  tests^  Special  commefnora- 
tiv«  QSLs  vwilt  be  awarded  to  amateurs 
achieving  a  verified  2  way  contact 
with  any  of  rhe  participating  miliiary 
stations.  Special  certificates  also  will 
be  sent  to  amateurs  who  receive  and 
accurately  copy  the  Armed  Forces 
Pay  message  from  the  Secretary  of 
Defense,  as  transmitted  in  both  CW 
and  RTTY  during  ihc  receiving  tests- 

The  mititary  stations  WAR,  MAM, 
NPG,  and  AIR  will  transmit  on  mili- 
tary frequencies  and  fasten  for  ama- 
teurs transmitting  in  those  portions  of 
the  amateur  bartds  indicated  on  page 
130.  The  operators  at  the  military 
statior^s  will  specify  that  portion  of 
itie  amateur  subband  they  are  tumng. 
CW  RECEiViNC  TEST: 
Receiving  test  will  be  conducted  at  25 
wpm,  broadcast  w)1l  be  a  special 
Armed  Forces  Day  message  from  the 
Secretary  of  Defense  to  all  partici- 
pants, A  ten  minute  CQ  call  for  tuning 
purposes  will  begin  at  0300  GMT  M^y 
16th.  The  message  will  be  transmitted 
precrsety  at  0310  GMT  (rom  the 
following  stations: 

WAR  -  4030,  6997.5,  14405:  NAM  *- 
4012.5.  7385,  14386;  NPG  -  4005, 
6989,  14375.  49.995  MHz  and 
143,995  MHz;  AIR  -  7315,  13997.5. 
RTTY  RECEIVING  TEST: 
The  RTTY  test  will  be  transmitted  at 
60  wpm.  A  ten  minute  CQ  call  for 
tuning  will  begin  at  0335  GMT  May 
16th  with  the  message  beginning  at 
0345  GMT.  Transmission  will  be  from 
the  following  stations: 
WAR  -  4030,  6997.5,  14405;  NAM  - 
401Z5,  7385,  14385;  NPG  -  4010, 
7347.5,  13922,5,  148,410  MHz;  AIR 
-  7315,  13997.5. 

SUBMISSION  OF  TEST  ENTRIES: 
Transcripts  should  be  submitted  "as 
received"  with  no  attempt  to  correct 
possible  transmission  errors,  I  radicate 
on  tf^  page  conta irking  the  test:  time, 
frequefKv.  caflsign  of  station  o^pied; 
your  name,  call  fif  any},  and  address. 
Entries  should  be  postmarked  no  later 
than  25  May  1976  and  submitted  to 
tfie  respective  service  copied. 

Stations  copyif^  NAM  and  NPG 
should  send  entries  to:  Armed  Forces 
Day  Test.  Chief,  Navy  Marine  Corps 
MARS,  Building  17,  8th  Street  8e 
South  Courthouse  Road,  Arlington 
VA  22204, 

Stations  copying  WAR  should  send 
entries  to:  Armed  Forces  Day  Test^ 
C<>mm3nder,  United  Stales  Army, 
Co  mm  u  n  i  cat  ion  s  Co  mmand ,  ATTIM : 
CC  OPS'OM,  Fort  Huachuca  AZ 
85613. 

Stations  copying  AIR  should  send 
entries  to:  Armed  Forces  Day  Test, 
Atr  Fofce  Communications,  Service/ 
OOYF,  Richard  Gebaur  Air  Force 
Base  MO  64O30. 


NEW  YORK  STATE  QSO 
PARTY 
Contest  Periods: 
1600  GMT  May  22  to 
0400  GMT  May  23 
1200  to  2:^9  GMT 
May  23 
Stations  may  be  contacted  once  on 
each  mode  (phone  and  CW)  on  each 
band.    NY   stations   may  work  other 
NY    stations^   Mobiles  and   portables 
cfiartgirig  coiinty  may  be  reworked  by 
out  of  state  stations, 
EXCHANGE: 

RS{T),  serial  number  starting  at  001. 
and  QTH  —  county  for  NY  stations; 
state,  province^  or  country  for  others. 
FHEQUENCiES: 

CW    -    1810.    3560.    7060.    14060. 
21060,  28060.  Phone  ^3975,  7275, 
14285.     2T375,     29575.     Novice    - 
3725.7125,21125.28125. 
SCORING: 

Score  one  point  per  QSO.  NY  stations 
multiply  QSO  points  by  the  total 
number  of  states,  provinces,  and 
countries,  Non-NY  stations,  multiply 
QSO  points  times  numtier  of  different 
NY  counties  worked  (62  max), 
ENTRIES: 

Numbef  the  first  contact  for  each  new 
multiplier  in  logs.  A  check  shieet  is 
requested  from  stations  working  over 
100  contacts.  Entries  should  be  sent 
no  later  than  June  30  to:  John  C, 
Yodis  WA2EAH,  43  Beacon  Avenue, 
Albany  NY  12203,  Results  will  be 
sent  only  to  those  enclosing  a  lar9e 
SASE.  Appropriate  certificates  will  be 
issued. 

SPRtNG  NOSTALGIA 
RADIO  EXCHANGE 

StartSn  1800  GMT  Sunday, 
May  23 

Ends:  0100  GMT  Monday, 
May  24 
Sponsored  by  the  Southeast  Ama- 
teur Radio  Club  KSEMY  of  Clevelartd. 
Ohio,  the  contest  is  open  to  all  ama- 
teurs. The  object  is  to  restore, 
operate,  and  eojov  older  equ»pmeni 
with  like-minded  hams.  A  Nostalgia 
Radio  is  any  equipmem  burti  since 
1945  but  at  least  10  years  old  -  an 
advantage,  but  not  required  in  the 
excliange.  The  same  station  may  be 
worked  nn  each  mode  on  each  band, 
bat  rK>  AM  phone  beksw  21  MHz, 
General  call  on  CW  is  "CQ  HX"  or> 
phone  "CQ  EXCHANGE."  Non- 
contestants  may  also  be  worked. 
FREQUENCfES: 

CW   —   70   kHz   up    from    low   band 
edges.  Phone  -  3910,  7^0,  14^0. 
21360.  28580.  Novice  -  3720.  7120, 
21120,  28120. 
EXCHANGEi 

Name,  RSfTI.  state-provi nee- country, 
transmitter  type  {home  brew  send  PA, 
tube.   i.e..   "807"),  and   other   inter- 
esting pleasantries. 
SCORING: 

Add  the  numbers  of  different  trans- 
mitters, states-pro virces-countries  lor 
each    band.    Multiply    by    the    total 

number  of  QSOs;  rwn  contestants" 
QSOs  count  orve,  NX  QSOs  count 
three.  Multiply  that  total  by  Nostalgia 
Multiplier:  total  years  old  of  your 
transmitter    and    receiver    (if    trans- 


ceiver, multiply  ^arf  old  by  2K 
Different  equipment  combirvations 
may  be  used;  In  that  case  figure  scores 
separately  for  each  and  combine  for 
total  score, 

AWARDS: 

Certificates    are     not     awarded     for 
highest  scores,  ratf^er  for  unusual  and 
ingenious  ej<perience$,  circumstances, 
achievements,  etc. 
ENTRiES: 

Send  logs,  comments,  pictures,  anec- 
dotes, etc.,  to  W8KAJ,  2386 
Queenston  Road,  Cleveland  Heights 
OH  44118. 

NO  TE:  There  wbs  a  small  resporrse 
lo  the  first  Exchange  last  December, 
m  the  Exchanges  will  be  held  on  a 
three  times  3  year  basfi.  Why  rmt  try 
thfs  ''FUN"  contest  and  make  some 
new  f fiends  f 

lARS/CHC/FHC/HTH  QSO 

PARTY 
Sta^:  2300  GMT  Friday, 

June  4 
Ends:  0000  GMT  Monday, 

June  7 
An  SASE  to  K6BX  wifl  bring 
detailed  information.  Contest  is  open 
to  all  amateurs  and  SWLs  worldwide, 
Same  nation  may  be  worked  on  each 
band  and  mode^  SSB  and  AM  are 
different  modes. 
EXCHANGE: 

QSO  number,  RSiT).  name, 
CHC/FHC  number,  US  state  and 
county  or  similar  division.  Non- 
members  send  HTH  instead  of 
CHC/FHC  number. 
SCORING: 

CHCers  —  score  1  point  per  QSO  with 
other  CHCers.  2  points  per  QSO  with 
HTHers:  1  additional  point  if  YL  B/P, 
FHC.  Novice,  CHC-200.  Merit  or  Club 
station,   or  if  on  VHF/UHF;  doubfe 


above  points  if  QSO  is  outside  own 

courrtry. 

HTHers  -  contacts  with  other  HTHers 

count  1  point,  with  CHCers  count  3 

points.  Rest  same  as  above. 

SWLs    —    use    above    dependirig   on 

whether  CHC  member  or  not. 

MULTIPLIERS: 

Each    different    continent,    country, 

ITU  zone,  and  US  state  counted  onfy 

once, 

FtNAL  SCORE: 

Multiplier  times  total  QSO  points  is 

f  I  rial     score.    Multi-operator    static  re 

divide  score  by  number  of  operators. 

FREQUENCfES:  (for  US  and  DX  as 

allowed) 

CW  -  3575,  3710,  7070,  7126, 

14075.  21075.  21090,  21140,  28090, 

281 25. 

Phone:     3770.     3775,    3790,    3S43, 

3960,  7070,  7090,  7210,  7260,  7275, 

14320,  t4340,  21360,  21440,28620. 

AWARDS: 

Hundreds  of  certificates  and  trophies 
in  all  categoric  and  divisior^  are 
awarded.  An  SASE  will  bring  further 
information  from  K6BX,  Send  atl 
requests  and  logs  to:  International 
Amateur  Radio  Society,  K6BX,  P.O. 
Box  385,  Boniia  CA  92002.  Lo^ 
should  be  mailed  within  15  days  after 
the  close  of  the  QSO  Party. 

MINNESOTA  QSO  PARTY 

Starts:  0001  GMT,  Saturday 

June  5 

Efwis:  0500  GMT,  Sunday 

June  6 

Sponsored  by  the  Heartland  A  mar 

teur    Radio    Club    with    a    possible 

special    events   call   station   teat!   un- 

l<nown  at  this  time).  No  restrictions  as 

to  mode  or  o iterating  time;  use  160  to 

Contimwd  Qft  page  f30 


RESULTS  OF  5th  ANNUAL  SARTG  WORLDWIDE  RTTY  CONTEST 


Single  Operator,  top  ten  world  scores: 


Oass  A,  up  to 

r  00  Watts 

I5VGA 

133.955 

F6ALL 

85,760 

PA0OR2 

49,060 

W0YDJ/4 

36,960 

LA7AJ 

23,230 

G3RDG 

19.080 

SL5AR 

16,975 

LA2IJ 

13.230 

0K2BJT 

9,240 

OK  IMP 

7.705 

Class  B,  over 

100  Watts 

I1PYS 

229,320 

CT1EQ 

204,590 

I1AA 

204,000 

0D5HC 

167,760 

HB9AVK 

147,600 

0N5WG 

121,980 

W3EKT 

114,725 

WA3JTC/ZP 

113,425 

4X4MR 

107.250 

SM0OS 

96,815 

Special  classes  —  top  five  scores: 


Class  C,  multi -operator 


DL0TD 

239,370 

HA5BKIVI 

98,890 

0Z7RD 

44,800 

0K1KSL 

41.065 

HAOKDA 

22.880 

Class  D,  SWLs 

Wolfgang  Geller 

154,000 

13-13018 

100,160 

13-14258 

93.130 

14-14707 

56,575 

JAl'3477 

1,750 
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F/Iy.  /.  Bask  timer  circuit  The  time  dehy  is  determined  by  (he 
component  values  of  R^  and  Q  and  may  be  calculated  from 
the  equation:  tfsecj  -IJRi  (Ohms)  x  Q  (farads).  The  timing 

diagram  for  this  circuit  is  stiown  in  Fig,  2 


One  of  the  auxiliary  cir- 
cuits essential  to  the 
operation  of  a  repeater  is  a 
CORp  or  carrier  operated 
relay.  To  date,  a  number  of 
COR  circuits  have  been  de- 
signed^ utilizing  a  variety  of 
active  devices  (tubes,  trar^ 
sislors,  op  amps,  UITs,  etc.) 
to  provide  a  number  of 
a  u  X  il  iary  repeater  control 
functions.  However,  few  of 
the  previously  presented  de- 
signs have  been  truly  com- 
plete. Some  designs  presented 
timing  circuits  and  auxiliary 
repeater  control  circuits  but 
avoided  the  rather  sticky  task 
of  interfacing  the  logic  cir- 
cuits with  the  high  impedance 
circuilry  of  the  still  popular 
commercial  lube- type  FM  re* 
ceiver.  Other  designs  detailed 
elaborate  circuitry  for  impe- 
dance matching  to  the  re- 
ceiver, but  ignored  the 
auxiliary  circuits  nece^ary 
for  the  convenient,  practical 
operation  of  a  repeater.  Still 


other  designs  employed 
timers  and  auxiliary  circuits 
of  dubious  stability. 

The  digital  COR  described 
in  this  article  employs 
state  of  the  art  solid  state 
devices,  allowing  simple  and 
compact  construction,  as  well 
as  providing  stable^  reJiable 
and  convenient  repeater 
operation.  The  input  circuit  is 
specifically  designed  to 
interface  with  commercial 
tube-type  FM  receivers. 

The  versatility  of  the 
digital  COR  is  best  described 
by  detailing  the  functions  it 
was  designed  to  perform: 

1 )  The  most  basic  function 
of     keying     the     repeater 

transmitter  upon  detection  of 
a  carrier  on  the  repeater  input 
frequency, 

2)  A  squelch  tail  timer  - 
this  tinier  provides  a  delay 
between  the  time  the 
reception    of   carrier    ceases 

and    the    time    the    repeater 
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Fig.  2,  Fig.  2(a)  shows  the  timing  diagram  for  the  basic  timer 
circuit  of  Fig.  h  Fig,  2(b)  shows  the  timing  diagram  that 
would  result  if  the  reset  terminal  were  tied  to  l/^  rather  than 
to  the  input  terminaL 


transmitter  drops  out,  a 
necessary     feature     for 

consistent  copy  of  mobile 
stations  in  fringe  areas. 

3)  A  three  minute  timer 
that  Will  'Hock  out'*  the 
repeater    transmitter   should 

there  be  a  continuous  carrier 
of  longer  than  a  three  minute 
duration  detected  by  the 
repeater  receiver, 

4)  A  means  of  resetting 
the  three  minute  timer 
without  letting  the  repeater 
transmitter  drop  out.  Many 
of  the  previously  designed 
CORs  have  provided  for 
resetting  of  the  three  minute 
timer  only  upon  dropout  of 
the  transmitter,  necessitating 
an  annoying  squelch  tail  burst 
at  the  end  of  each 
transmission,  and  causing 
unnecessary  wear  and  tear  on 
the  COR  relay.  In  addition  to 
providing  a  means  for 
resetting  the  three  minute 
timer  a  fraction  of  the  way 
through  the  squelch  tail  lime 
delay  period,  the  digital  COR 
also  provides  a  means  for  an 
audible  indication  when  this 


has  been  accomplished.  A 
DPDT  center-off  switch  has 
also  been  included  v^ith 
which  two  other  modes  of 
resetting  the  three  minute 
timer  may  be  selected. 

5)  A  means  of  keying  or 

disabling  the  repeater 
transmitter  via  a  remote 
contact  or  digital  logic  signal 
applied  to  the  COR.  This 
feature  has  been  included  to 
make  the  COR  compatible 
with  remote  control  devices, 
monitor  receivers,  code  and 
voice  identifiers,  etc. 

Circuit  Building  Blocks 

One  of  the  basic  building 

blocks  of  the  digital  COR  is 
the  NE555  timer  IC.  Since 
this  IC  has  been  described  in 
numerous  articles  in  past 
issues,  only  the  most  salient 
characteristics  will  be 
repeated  here.  The  reader 
who  desires  additional 
information  is  urged  to 
consult  the  references  listed 
at  the  end  of  the  article. 

Fig.  1  shows  the  external 
component    connections    of 
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the  basic  timtng  circuit.  The 
liming  dtagram  for  this 
connection  is  shown  in  Fig, 
2(a),  With  the  reset  terminal 
connected  to  the  trigger 
terminal,  the  timing  cycle  is 
initiated  on  the  trailing  edge 
of  the  input  pulse.  The 
output,  pin  3,  remains  at  a 
logic  "T'  voltage  during  the 
timing  cycle,  the  duration  of 
which  is  determined  by  the 
values  of  R^  and  C^. 

As  depicted  in  the  timing 
diagram  of  Fig,  2{b),  the 
timing  cycle  would  begin  on 
the  leading  edge  of  tht  input 
pulse  if  the  reset  terminal 
were  connected  to  V+  rather 
than  to  the  trigger  terminal. 

Fig,  3  shows  how  an  NPN 
transistor  can  be  added  to  the 
basic  circuit  to  provide  an 
auxiliary  reset  feature.  A 
positive  voltage  applied  to  the 
auxiliary  reset  input  will 
cause  C|  to  remain 
discharged,  and  prevents 
completion  of  the  timing 
cycle. 

The  timing  diagram  for 
this  circuit  is  shown  in  Fig,  4. 
Note  that  the  output  switches 
to  a  logic  "1 "  voltage  at  time 
(1),  the  trailing  edge  of  the 
input  pulse.  However,  the 
timing  cycle  does  not  actually 
commence  until  the  auxiliary 
reset  input  returns  to  a  logic 
"0"  at  time  (2),  The  output 
then  returns  to  a  logic  '*0"  t 
seconds  later  as  determined 
by  the  values  of  Ct  and  R^. 

The  other  IC  employed  in 
the  digital  COR  circuitry  is 
the  SN7400  quad  NAND 
gate.  For  those  not  familiar 
with  logic  circuitry,  Fig.  5(a) 
shows  the  commonly  used 
symbol  for  the  two  input 
NAND  gale.  Fig,  5(b)  shows 
the  truth  table  that  governs 
its  logic  output. 


One  final  circuit  building 
block  is  necessary  to  build 
the  digital  COR.  Tfiis  is  the 
circuitry  that  provides  a 
digital  '*on"  or  "off  signal  to 
the  logic  circuits  depending 
on  the  presence  or  absence  of 
a  carrier  on  the  repeater  input 
frequency,  Thi  s  is 
accomplished  by  the  circuit 
shown  in  Fig.  6. 

01,  an  N-channel  JFET, 
provides  impedance  matching 
between  the  high  impedance 
of  the  receiver  and  the 
considerably  lower 
impedance  of  the  logic  and 
timer  circuits  of  the  COR.  Q2 
and  Q3  comprise  the  analog 
to  digital  portion  of  the 
circuit,  providing  either  a 
logic  '*!"  or  "0*'  volUge  at 
the  collector  of  Q3  depending 
upon  the  magnitude  of  the 
analog  signal  at  the  drain  of 
01. 

A  negative  going  voltage  in 
the  receiver  during  reception 
of  carrier  wll!  cause  a 
corresponding  increase  in  the 
drain  voltage  of  01-  The 
magnitude  of  the  drain 
voltage  sufficient  to  cause  the 
collector  of  Q3  to  switch 
from  a  logic  "1"  to  a  logic 
"0'*  is  determined  by  the 
setting  of  the  5k  C^m 
trimmer. 

Note  that  the  collector 
and  emitter  of  Q2  are 
reversed  from  the 
conventional  biasing 
arrangement  in  order  to 
provide  a  sharper  switching 
characteristic. 

Composite      Circuit 
Description 

We  can  now  proceed  wiLti 
how  the  building  blocks  just 
described  can  be  utilized  in 
the  design  of  the  digital  COR. 
Fig,   7   shows   the  simplified 
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Fig.  5.  Fig.  5(a)  show^  the  common  logic  symbol  for  a  two 
input  NAND  gate.  Fig.  5(b)  shows  the  truth  table  for  the  tw>o 
input  NA  ND  gate. 
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Fig,  3.  The  addition  of  an  NPN  transistor  and  resistor  provides 
an  auxiliary  reset  feature.  The  timing  diagram  for  this  circuit  is 
shown  in  Fig.  4, 
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Fig.  4.  Timing  diagram  for  Fig.  3. 


logic  diagram  of  the 
composite  circuit.  For  the 
sake  of  clarity,  some  timing 
components,  bypass  and 
coupling  capacitors^  and 
input    circuitry     have    been 


omitted  from  this  diagram. 
The  liming  diagram  for  a 
typical  transmission  cycle  is 
depicted  in  Fig.  8. 

Referring  to  Figs,  7  and  8, 
the  receiver  detects  a  carrier 
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Fig.  6.  Input  matching  and  gnalog  to  digital  portion  of  the 
digital  COR,  Top  voitages  are  voltages  during  carrier  reception 
conditions.  The  l?ottom  voltages  are  taken  during  quiescent 
conditions,  AH  voltage  measurements  are  taken  with  a  high 
impedance  voltmeter 
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Fig.  S.  Timing  diagram  for  a  typical  transmission  cycle,  using 
the  logic  circuit  shown  in  Fig.  7. 


on    Ihe   input    frequency    at 

time  (1),  driving  the  collector 
of  Q 3  to  a  logic  *'0*'  voltage. 
Remcmbefing  the  truth  tabic 
for  a  NAND  gate  shown  in 
Fig.  5(b),  the  "0^' on  pin  5  of 
I  CI  B  drives  pin  5  of  ICI  B  to 
a  logic  '*!."  This  removes  the 
**0'*  from  the  reset  terminal 
of  the  three  minute  timer, 
[C3,  allowing  its  output  to  go 
to  logic  "1/*  and  initialing  its 
timing  cycle.  With  both  pins 
1 2  and  13  of  ICI C  at  logic 
**!/*  pin  11  is  driven  to  a 
logic  "0."  Section  ICl  D  of 
the  quad  NAND  gate  simply 
inverts  the  output  of  section 
ICIC,  providing  a  positive 
keying  voltage  to  the 
transmitter  keying  relay  or 
keying  circuit* 

At  time  (2)  the  carrier 
ceases,  allowing  the  collector 
of  Q3  to  return  to  a  logic  *'!'* 
voltage.  This  removes  the  "0'* 
from  the  reset  terminals  of 
both  IC2  and  IC4,  allowing 
their  liming  cycles  to 
commence.  The  outputs  of 
both  IC2  and  IC4  are  driven 
to  the  logic  **V"  state  during 
their  timing  cycle.  ICI  A 
inverts  the  output  of  IC2, 
providing  a  logic  "0"  at  pin  4 
of  ICIB.  Thus  pin  6  remains 
at  a  logic  "I"  and  the 
iransmjlier  remains  keyed. 

At  lime  (3)  timer  1C4 
times  out  and  its  output 
switches  to  a  logic  *'0/' 
keying  timer  IC5.  The  output 
of  IC5  is  a  brief  positive  pulse 
of  sufficient  duration  to 
discharge  the  timing  capacitor 
of    the    three   minute  timer, 


IC3,  reinitializing  its  timing 
cycle.  The  output  of  IC5  can 
also  be  used  to  provide  a  tone 
burst  for  audible  indication 
that  the  three  minute  timer 
has  been  reset. 

At  this  point  in  the 
transmission  cycle  the  QSO 
could  continue,  the  inlervab 
between  each  of  the 
subsequent  transmissions 
needing  only  to  be  14  seconds 
long  (as  determined  by  the 
timing  components  of  IC4)  in 
order  to  be  assured  that  the 
three  minute  timer  is  being 
reset.  The  transmitter  need 
never  drop  out  during  this 
time. 

At  lime  (4)  the 
squelch  tail  timer,  IC2, 
completes  its  timing  cycle 
and  its  output  returns  to  a 
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logic  "0,"  Pin  3  of  ICI  A  is 
driven  to  a  logic  'H.'*  The 
resulting  *'0'*  at  pin  6  of  ICIB 
forces  pin  11  of  ICIC  to  a 
logic  *'L"  ICID  inverts  this 
input  and  the  transmitter 
drops  out. 

Note  thai  if  a  carrier  is 
present  continuously  for  any 
length  of  time  greater  than 
three  minutes,  or  if  during  a 
QSO  of  longer  than  three 
minutes  there  is  no  interval  of 
t4  seconds  or  greater  between 
adjacent  transmissions,  the 
three  minute  timer  will  time 
ouL  Pin  12  of  ICI  C  would  be 
driven  to  logic  **0."  Pin  11 
would  then  go  to  a  logic  **1  /* 
and  the  transmitter  would 
drop  out. 

D]  and  D2  provide  the 
remote    keying  and   shutoff 
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functions  respectivdy.  The 
COR  will  respond  the  same  to 
a  logic  '*0"  remote  keying 
signa^t  on  the  cathode  of  Dl 
as  It  docs  to  a  local  keying 
signal  present  on  the  collector 
of  03.  A  "0**  applied  to  the 
cathode  of  D2  will  prevent 
the  transmitter  from  being 
keyed,  regardless  of  the  status 
of  the  timer  outputs  or  the 
local  or  remote  keying 
voltages. 

The  actual  schematic  is 
presented  in  Fig.  9,  Three 
light  emitting  diodes 
have  been  included  for  visual 
indication  of  circuit 
operation.  The  green  LED 
indicates  that  a  carrier  or 
remote  keying  signal  is  being 
received.  The  red  LED 
indicates  that  the  transmitter 
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Fig.  Z  A  simplified  composite  logic  diagram  of  the  digital  COR, 


IS 


WHY  SPEND  Seas.  FOR  AN 


LANCASTER,  PA.  17603 


FM 


WH£N  SOME  OTHER    SYNTHESIZED 


H  hh  o  b. 


I     LJ     I 


% 


fMOX 


*4ii' 


^aiuiflr 


HE*  I  IE  rniiiut":!' 


riiMfif<i  u^i'E^ 


2  METER 
TRANSCEIVERS 

SELL  FOR 
S200    LESS  7 


itffi 


tufikif 


LET  as  Give  YOU  MORE 


THAN  A   DOZEN  REASONS  FOR  OOiNG  SOi 

1 .  TRANSMIT  POWER  -  Only  the  FM-DX  offers  35+  watts.    This  is  ahnost  6  db  more  than 

the  "economy"  units.  Under  many  conditions  this  can  be  twice  the  range! 

FREQUENCY  VERSATILITY  -  Only  the  FM-DX  provides  5  full  MHz  of  coverage  on 

both  transmit  and  receive.  If  you  need  more  —  for  NAVY  MARS  or  whatever  — 
we  can  do  that  too.  More  important  is  its  abUtty  to  provide  good  SIMPLEX 
operation  to  full  specification  performance  over  the  full  2  mtr,  band. 

3-  SIGNAL  PURITY  —No  synthesized  radio  has  a  cleaner  spectrum.  AND  THE  FM-DX 

DOES  NOT  SWISH  ACROSS  THE  BAND  EACH  TIME  THE  TRANSMITTER  IS 
KEYED, 

4.  RECEIVER  PERFORMANCE  -  state  of  the  art  design  provides  .25  microvolts 

sensitivity  combined  with  low  low  intermodulation  that  exceeds  most  single 
channel,  commercial  service  transceivers. 

CONSTRUCTION  —  if  you  haven't  seen  the  guts  of  an  FM-DX  you  should  certainly  do  so. 

Even  if  you  aren't  interested  in  2  Meter  FM.  Our  extruded  alumuium  main  frame 
and  modular  circuit  boards  set  a  new  standard  for  ham  equipment  constrijction. 

SERVICE  —Only  Ctegg  offers  a  TOLL  FREE  line  for  you  to  use.  Whether  you  just  want 

information,  to  place  an  order,  or  to  solve  a  service  problem.  We  welcome  your 
call.  You  get  right  to  the  proverbial  HORSFS  MOUTH! 

7.  -  12.  AND  MORE!  call  us  today  for  the  rest.  (8oo)  233-0250  toll  free 
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r/(?,  9(aX  Input  and  gating  circuit  for  the  digital  COR.  Encircled  fetters  refer  to  connections  to 
the  time  delay  circuit  of  Fig.  9(b). 


is  being  keyed,  and  ihe 
yellow  LED  will  flash  for  the 
brief  intervals  when  IC5 
applies  a  reset  pulse  to  the 
liming  capacitor  of  the  Uiree 
minute  timer,  IC3. 

The  mode  of  COR 
operation  may  be  selected  by 
the  position  of  SWl,  a  DPDT, 
center-off,  switch.  In  the 
center-off  position,  the  three 
minute  timer  wilt  not  reset 
until  the  iransmilter  drops 
out.  In  position  1  (the 
position  of  the  switch  in  Fig. 
9(b)),  the  three  minute  timer 
wilt  reset  the  instant  tfiat  the 
repeater  receiver  detects  the 
absence  of  a  carrier  signal,  In 


^ 


position  3j  the  three  minute 
timer  will  be  reset  by  a  pulse 
from  IC5j  as  described  in  the 
previous  discussion  of  circuit 
operation. 

Construction 

The  circuit  board  patterns 
for  the  digital  COR  are  shown 
i  n  F  ig5. 1 0  and  1 1 ,  Due  to  the 
number  of  components  in  the 
circuit,  a  double  sided  circuit 
board  was  deemed  a  necessity 
to  avoid  the  proliferation  of 
wire  jumpers  that  would  have 
been  required  with  a  single 
Sided  board.  The  circuit 
board  is  designed  to  fit  into  a 
standard    15-pin    PC    board 


r— ® 


edge  connector,  though  this 
could  easily  be  modified  for 
different  connector 
arrangements. 

Construction  should  be 
straightforward  if  the 
components  are  mounted  as 
shown  in  Fig,  11,  Bearing  in 
mind  that  the  circuit  board  fs 
double  sided,  the  components 
that  must  be  soldered  to  both 
sides  of  the  board  should  be 
mounted  firsL  The  remainder 
of  the  components  can  be 
mounted  in  any  order. 

There  are  no  substitutes 
for  the  five  ICs  listed  in  the 
parts  list-  Fortunately,  they 
are     inexpensive,     costing 
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Fig,  9(b),  Timing  circuit  for  the  digital  COR,  Encircled  letters  refer  to  connections  to  the  Input 
and  gating  circuit  of  Fig.  9(a), 


approximately  five  dollars  for 
the  lot. 

The  experienced  builder  fs, 
however,  encouraged  to 
substitute  bargain  priced 
transistors  for  the  HEP 
transistors  listed  in  the  parts 
list.  Though  the  HEP  devices 
will  work  with  absolutely  no 
problem,  a  substantial  savings 
can  be  realized  with  a 
trial  and  error  substitution  of 
less  expensive  semiconduc- 
tors. 

The  COR  board  should  be 
mounted  in  a  shielded 
enclosure.  The  connection  of 
the  repeater  receiver  to  the 
input  of  the  COR  should  be 
made  with  a  shielded  cable, 
since  any  rf  or  electrical  noise 
introduced  into  the  input 
circuit  will  result  in  erratic 
circuit  operation.  All  other 
external  wiring  to  the  COR 
should  be  as  short  as  possible, 
adequately  bypassed  at  both 
ends,  and  shielded  if  the 
length  is  appreciable. 

Checkout  and  Calibration 

The  calibration  procedure 
is  not  at  all  difficult.  A  well 
regulated  five  volt  power 
supply,  a  voltmeter,  and  a 
watch  or  clock  with  a  second 
hand  are  essential.  A 
calibrated  signal  generator 
would  be  convenient  for  the 
final  adjustment  but  is  not 
absolutely  necessary. 

First  connect  the  power 
supply  to  the  appropriate 
terminals  as  indicated  in  Fig, 
1 1 ,  The  reception  of  carrier 
may  be  simulated  by 
grounding  the  remote  keying 
input  with  a  jumper.  With  the 
aid  of  the  watch  or  clock  and 
the  LED  indicators,  it  is  then 
possible  to  set  the  timing 
intervals  of  the  four  IC 
timers. 

The  final  adjustment  is 
that  of  the  5k  Ohm  trimmer 
in  the  input  circuit.  First, 
find  a  point  in  the  receiver 
squelch  circuit  that  switches 
from  a  slightly  negative 
voltage  during  quiescent 
conditions  to  an  even  more 
negative  voltage  during  the 
reception  of  carrier.  In  almost 
all      of     the     tube-type 
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Fig.  10.  Com' 
ponent  side  of 
PC  board.  The 
holes  in  the  four 
corners  should 
he  used  for  pat- 
tern alignment 
during  PC  board 
etching. 
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F/j?,  //.  Moimtlng  diagram  for  the  digital  COR  com- 
ponenls.  Note  that  this  is  a  bottom  view  of  the  PC 
bcMird,  A  wire  pin  must  be  soldered  to  both  sides  of  the 
PC  board  at  points  marked  *'JU, "  External  connections 
to  the  LED  indicators  and  the  switch  SWI  are  also 
shown. 
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Fig,  J 2,  Connection  of  the  input  of  the  digital  COR  to  the 
squekh  circuit  of  the  repeater  receiver  The  circuit  shown  is  a 

portion  from  a  Motoroia  G- strip  receiver.  The  connection 
point  will  be  similar  in  other  types  of  tube  receivers. 
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Fig:  73.  Simple  5  uoll  regulated  power  supply. 


commcrciaJ  FM  receivers  the 
grid  of  the  first  stage 
following  the  noise  rectifier 
has  this  character  tstic.  A 
simplified  sketch  of  the 
squelch  circuit  of  a  typical 
tube-type  receiver  and  the 
correct  point  of  connection 
to  the  COR  are  shown  in  Fig. 

Once  the  shielded  cable 
connection  to  the  proper 
point  in  the  receiver  is  made, 
determine  if  the  squelch  con- 
trol threshold  setting  has 
been  significantly  altered.  If 
so,  the  10  and  22  megohm 
resistors  must  be  substituted 
with  ones  of  higher  resis- 
tance. Some  experimentation 
may  be  required  to  find  the 
correct  resistance  values  to 
match  a  particular  receiver* 

Next,  inject  a  carrier  signal 
into  the  receiver  and  adjust 
the  5K  Ohm  trimmer  in  the 
COR  input  circuit  until  the 
green     LED     lights    at 


desired  level  of  receiver 
quieting.  If  consistent  opera- 
lion  of  the  input  circuit 
cannot  be  obtained  for  any 
setting  of  the  trimmer,  the 
ratio  of  the  two  input  resis- 
tors will  have  to  be  varied^ 
remembering  not  to  let  their 
sum  be  less  than  the  value 
that  will  leave  the  squelch 
threshold  setting  unaffected. 
The  voiuge  at  the  gate  of  01 
compared  with  the  typical 
gate  voltage  noted  on  Fig.  6 
should  be  used  to  determine 
which  way  the  ratio  must  be 
altered.  The  value  of  the  resis* 
tor  between  the  gate  and 
ground  must  be  increased  if 
the  amplitude  of  the  gate 
voltage  is  significantly  less 
negative  than  -KO  volts 
during  carrier  reception.  Con- 
versely, this  resistor  must  be 
decreased  if  the  negative 
excursions  of  the  ^te  voltage 
are  significantly  more  nega- 
tive than  -KO  volts. 
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If  a  signal  generator  is  not 
available,  the  input  adjust- 
ment may  be  made  by  vary- 
ing the  squelch  control  to 
simulate  carrier  reception. 
Opening  the  squelch  control 
until  audio  noise  is  heard 
roughly  corresponds  to  the 
reception  of  carrier,  thus 
causing  the  input  circuit  to 
switch  **on"  when  the  5k 
Ohm  trimmer  has  been 
suitably  adjusted. 

In  all  cases  of  difficulty, 
the  typical  voltages  given  in 
Fig,  6  should  be  used  to  help 
diagnose  the  problem. 

This  completes  the  settings 
and  adjustments  of  the  COR> 

Optional  Circuits 

As  was  previously  men- 
tioned, the  digital  COR  re- 
quires a  well  regulated  five 
volt  power  supply.  For  those 
who  don't  have  a  personal 
preference^  the  circuit  of  Fig, 
1 3  is  suggested  as  the  simplest 
and  probably  the  cheapest 
available. 

The  digital  COR  was 
originally  designed  to  control 
a  solid  state  switch  that  did 
the  actual  transmitter  keying. 
For  those  who  prefer  to  use  a 
relay  to  switch  on  the  trans- 
mitter,  the  circuit  of  Fig.  14 
is  offered.  The  diode  should 
be  attached  directly  across 
the  relay  coil  to  prevent 
inductive  transients  fi^om 
damaging  the  semiconduc- 
tors. 

Finally,  Fig.  15  shows  a 
simple  tone  burst  circuit  that 


can  be  used  for  an  audible 
indication  that  the  three 
minute  timer  has  been  reset. 

Conclusion 

The  digital  COR  described 
in  this  article  has  been  used 
successfully  with  both  G,E, 
Progress  Line  receiver  strips 
and  Motorola  Sensicon  G- 
stfip  receivers.  The  COR  is 
currently  in  use  on  the 
WR0AGZ  repeater  in  Sioux 
City,  Iowa.  ■ 
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Parts  Lt^ 

Ql     -     Radro     Shack     276^112 

N -Channel  JFET 

Q2-HEP  52 

Q3,  Q5  -  HEP  726 

Q4,  Q7,  Q11  -  HEP  719 

Q6,  OS,  Q9,  O10  -  HEP  736 

01-D5  —  smatl  signal  germanium 

diodes 

I  CI   -  SN74O0  Quad  NAND  gate 

rC2-IC5-  IME555  Timer  IC 

LEDI     —    yellow    light    emitting 

diode 

LED2    —    green     light    emitting 

diode 

LED3  —  red  Itght  emitting  diode 

All   .01  uF  caps  are  25  volt  disc 

ceramics 

All    fixed    resistors   are   %  Watt, 

10%  toL,  resistance  as  marked  on 

schematrc 

SW1  -  DPDT,  center^ff  switch 
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Fig,   14,    Tfie  addition  of  a  transmitter  keying  relay  to  the 
digital  COR. 


Fig,  J 5.  A  simple  tone  hurst  circuit  that  can  be  used  with  the 
digital  COR.  QI  and  Q2  can  be  any  small-signal  NPN 
transistors. 
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If  you  own  a  VHF  ONE, 
a  TS-700A  or  an  FT-221 


. .  Tempo's  100AL10 


t   • 


solid  state  linear 

is  just  what 
you  need 

Double  your  pleasure  with  the  first  truly  linear  solid 

state  power  amplifier  available.  The  100AL10  guar- 
antees increased  range  and  clarity  in  your  VHF 
comnnunications  under  all  operating  conditions.  It 
operates  in  the  frequency  range  of  144-148  MHz 

withpoweroutputof  100W  (nom)  with  10W{nom)in. 

Modern  solid-state  technology  is  used  throughout, 
along  with  conservatively  rated  components  to 
assure  the  highest  possible  reliability,  Microstrip 
design  on  glass  epoxy  circuit  boards  give  added 
resistance  to  damage  from  shock  or  prolonged 
vibration. 

Simply  plugs  into  any  of  the  above  transceivers 

(an  SSB  adapter  is  required  with  the  VHF-ONE)  and 
you're  on  the  air . , .  foud  and  clear. 

ThelOOALlO(12VDC),  . , , $179.00 

The  PS-1 220  (AC  power  suppfy) $129,00 

The  100'AL10-B  (AC  power  supply  and  amplifier  \n  one 
compact  package... ready  for  AC  operation) $295,00 

The  Teiiipo  Line,  now  mure  llian  ever*.. so  lid  value 

Tempo  VHF-ONE  Full  2-meter  band  coverage  {144  to 
148  MHz  for  transmit  and  receive  •  Full  phase  lock  syn- 
thesized (PLL)  ♦  Provision  for  accessory  SSB  adaptor  • 
5-dlgit  iIed  receive  frequency  display  •  Automatic 
repeater  split  •  Solid  state  •  10  watts  output  .  .$495.00 

Tempo  SSB  ONE  SSB  adaptor  for  the  Tempo  VHF-ONE 
•  Selectable  upper  or  lower  sideband  •  Noise  blanker 

buiH-in  •   RIT  and  VXD ._.... ...  $225.00 

Tempo/ CL-146A  A  mobile  transceiver  for  the  2  meter 
amateur  band  •  Compact  and  rugged  •  Solid  state  • 
144  to  148  MH2(any  2  MHz  without  retuning).12  channel 
possible.  One  channel  supplied,  two  channels  of  your 

choice  free  .  .  , , , S239.D0 

Tempo    CL-220  Same    general     specs    as     CL-146A, 


Most  of  the  above  products  are  available  at  dealers  throughout 

the  U.S. 

The  FMH  and  the  VHF/UHF  amplifiers  are  FCC  type  accepted 

for  commercial  use  In  the  U.S.  and  Canada. 

Please  call  or  write  for  complete  Information, 


VERSATILITY  PLUS*  ---^    ^ 

the  TEMPO  lvlR-2 


VHF 


BAND 


-PAGING  RECEIVER 


The  Tempo  MR*2  is  a  shirt  pocket  size  monitor- 
pagmg  receiver  with  hundreds  of  uses.  12  channel 
capabi  lily  ...more  than  any  competitive  receiver  and 
at  an  economical  price.  Excellent  selectively  and 
guarantee  sensitivity  across  a  4  MHz  band  spread. 

- 140-1 70MHz 

■*'-  -  range.  Plug- 

In    crystals. 
Ni»cad    bat' 
teries  and 
accessory 

charger 
included. 


but  operates  220  to  225  MHz  {any  2  MHz  without 
returning),  .  .  _ , , .  .$299.00 

Tempo  FMH  Two  watt  VHF/FM  hand  held  #  6  channel 
capability  •  Solid  state  •  144-148  MHz  •  Includes 
1  pair  of  crystals,  built-in  charging  terminals  for  ni-cad 

Tempo  6N2  Power  amplifier  for  2  and  6  meter  operation 

•  2000  watts  PEP  input  on  SSB  &  1000  watts  input  on 
CWandFM  • 

Solid  slate  power  supply $795.00 

Tempo  2002  For  2  meter  operation , $695.00 

Tempo  2006  For  6  meter  operation $695.00 

Tempo  VHF/UHF  Amplifiers  A  wide  range  of  solid  state 
power  amplifiers  for  use  in  most  land  mobile 
applications. 

HemWt 

U240  W  Olympic  Blvd  ,Los  Angeles,  C^lif  90064  2J3/477-6701 
931  N  Eudtd.  Anaheim.  Caiif.  92801  714/772-9200 

Butler.  Missouri  fi4730  S16/679-3127 
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from  page  4 

m  very  amait  lype  so  as  to  oet  the 
most  material  I  could  on  each  page. 
Older  readers  c^n  be  th^nkfyl  that  I, 
too,  have  one  foot  in  the  grave. 

Eventtially  I  managed  to  put  my 
foot  down  (the  other  foot)  and  get 
things  going  the  ^my  I  wanted  them 
. , .  some  day  111  tell  you  the  inside 
story  of  how  I  managed  to  lose  BYTE 
amj  all  that  mess  .  ^ .  e^fftqe  it  fo  ^ay 
the  motto  1  have  above  my  desk 
applies  very  well  to  me  ,  ..  '*lntelli- 
gence  is  no  impediment  to  stupidrtv." 
Anyway,  we  will  be  running  four 
columns  in  73  most  of  the  time  for  a 
while.  There  will  be  a  few  three 
column  articles,  using  up  type  already 
set.  See  how  you  like  it  ,  , ,  compare 
it,  if  you  §et  a  chance,  with  the 
layouts  in  CO  ...  if  ymi  can  find  a 
copy  anywhere.  They  ir©  using  giam 
type,  two  columns,  apparemly 
because  they  have  too  little  material 
to  fill  sheir  pages.  In  this  way  they 
seem  to  have  merely  enlarged  the  old 
two  colyrmn  pages  to  the  new  size. 
Ham  Rsdfo  has  done  about  the  same 
. . .  very  large  type,  lots  of  blank 
white  page  ...  so  it  takes  very  little 
matefial  to  fill  the  ma^azir^.  It  do^ 
give  Ft  a  nice  uncluttered  bok  . . . 
perhaps  you  prefef  it. 

QST  uses  tfie  standard  three 
column  formal,  which  was  no  sur 
prise. 

In  time  we  should  settle  down  in 
73.  We'll  use  four  columns  and  see 
how  we  and  yau  like  it.  We'll  try  to 
get  our  diagrams  settled  down  in  size 
and  90  for  nioe  biq  and  clear  photo- 
graphs. 

Several  r^der^  seem  to  fwve 
accepted  the  icfea  that  the  larger  maga- 
zine is  in  some  way  magicaUy  less 
eKpensive  than  the  smaOer  one.  It  sure 
would  be  nice  if  this  were  true,  but  it 
is  just  aFKJther  myth.  The  monthly 
cost  of  printing  73  varies  with  the  size 
of  the  magazine,  and  that  varies  with 
the  number  of  ads  .  . .  the  more  ads 
tfie  more  articles  you  get  . .  .  remem- 
her  that,  if  you  happen  to  work  for  a 
hani  manufacturer,  ham  dealer,  or 
computer  firm  . .  .  or  if  you  have  any 
dealings  with  any  such.  At  any  rate, 
after  four  issues  at  the  new  size  I  can 
tell  you  that  the  cost  of  putting  out 
73  has  gone  from  a  round  $25,000  a 
momh  to  around  $40,000,  just  as  I 
said  it  would.  Now  who  do  you  think 
is  going  to  have  to  pay  that  extrB 
money?  You  know  darned  vwlt  ...  it 
will  «>m«  out  of  youf  pocket  one  way 
or  anotbcr  . . .  soma  in  increased 
subscription  rates,  some  in  increased 
prices  on  ham  gear.  Hopefully  you  are 
enjoying  the  new  big  sl^e  enough  not 
to  care  about  the  few  extra  bucks.  If 


you  add  in  the  additional  postage 
costs  it  isn't  all  that  few  bucks.  The 
tab  comes  to  perhaps  $250,000  extra 
a  year  in  printing  costs  and  postage. 
That's  S2-50  each  tor  100,000 
readers!  Enjoy  .  . .  enjoy. 

PROCESSING  OSCAR 

Here's  a  picture  of  Franklin 
WB4BWK  who,*  together  with 
VE2BYG/3  -  .  .  now  VE3SAT,  made 
the  first  com pciter-to^ computer  QSO 
via  Oscar  7  mode  B  on  October  9th 
last.  This  came  about  on  orfa^t  4101 
using  ASCII  RTTY  ,,.  a  ham  radio 
first. 

Franklin  has  now  Interfaced  his 
Oscar  station  with  Erskine  CoMege's 
PDP-1T  minicomputer  and  he  is 
looking  for  RTTY /ASCI!  contacts  via 
Oscar  G  or  7,  mode  A  or  fl, 

P&ACEMAKER? 

A  note  from  a  reader  out  in 
Michigan  grumbles  that  he  has  been 
warned  that  his  newly  Installed  pace- 
maker  should  not  be  exposed  to  rf .  . . 
like    diathermy;     microwave    ovens, 


irar^mitifirs  and  such,  I  suspect  that 
he  has  been  ovef-cautioned  . . .  those 
ovens  are  extraordinarily  shielded  ar>d 
a  well  matched  and  grounded  ham  rig 
should  have  little  detectable  rf 
around.  How  about  it  alt  you  experts, 
what  is  the  story?  Do  pacemaker  hams 
have  to  run  ORP  and  eat  in  places 
without  microwave  ovens? 

PAYING  FOR  REPEATERS 

As  more  and  more  repeaters  are  put 
on  the  air,  the  question  of  who  ts 
going  to  pay  for  them  gets  stickier  and 
stickier.  It  isn't  all  that  difficult  where 
there  is  a  bona  fide  repeater  club 
which  is  handling  the  situation  ,  ,  * 
having  regular  meetings,  classas  for 
newcomers,  charging  dues,  putting  out 
a  newsletter,  etc  . , ,  but  where  an 
individual  has  set  up  a  repeater  and 
then  tries  to  force  the  users  to  reim- 
burse him  for  the  ejtpenses  involved 
. .  that's  going  to  take  some  dis- 
cussion. 

Not  a  few  complaints  have  been 
received  by  73  over  this  problem. 
Typical  is  a  user  gripe  about  WR1 ABN 
in  South  Walpole,  Mass.,  just  outside 
Boston,  This  147.69.09  repeater  is 
using  a  public  channel  and  thus 
keeping  other  repeaters  from  being 
able  to  use  it .  .  .  and  there  are  quite  a 
few  groups  that  would  dearly  love  to 
gel  the  channel.  A  recent  letter  from 
Mario  KtUHU,  the  proprietor  of  the 
repeater,  asked  for  contributions.  A 
local  amateur  who  supports  two  local 
repeater  clubs  with  dues  got  this  letter 


and,  when  he  didn't  send  the 
demanded  money,  says  he  was  asked 
by  K1 UHU  to  get  off  the  repeater  and 
stay  off. 

My  ovim  reaction  to  such  a  demand 
would  be  10  get  madder  than  hell.  I 
know  for  a  fact  that  several  of  the 
locals  who  have  yotten  this  rude  treat- 
ment did  react  as  I  would,  Thus  we 
have  a  really  miserable  situation  . . . 
amateur  radio  is  supposed  to  be  fun, 
yet  we  have  UHU  out  tfiere  doing  his 
damdest  to  louse  it  up  for  a  tot  of 
p^ple  . , ,  including  himself.  He  has 
come  on  a  great  way  to  get  unending 
kerchunkers  and  unsoii cited  nasty 
comments,  as  many  arrogant  repeater 
owners  have  discovered. 

How  would  you  feel  if  yoy  got  hit 
with  something  like  this?  It  isn't 
practical  to  pay  money  Id  every 
repeatsr  in  your  ar^  » , .  few  can 
afford  it.  Does  that  mean  that  unless 
we  pay  someone  off  we  can't  use  a 
repeater?  With  ifie  serious  shortage  of 
repeater  channels  in  most  areas 
perhaps  it  is  about  time  to  ask  the 
coordinators  to  assign  the  best 
channels  to  the  free  and  open 
repeaters  .  . ,  the  next  best  to  clubs 
with  a  relaxed  user  poMcy  .  . ,  and 
what  is  left,  if  anything,  to  people 
w*M*  warn  to  charge  for  use  of  their 
repeater  .  ^ ,  and  move  them  off  to 
220  or  up  vi^en  a  legitimate  group 
needs  a  pair. 

Not  wishing  to  be  controversial 
about  things,  111  say  no  more , . .  right 
now  , . ,  so  no  mention  of  Tony 
Baloney  and  his  pirate  group  will  be 
made  . . ,  tempt irvg  though  it  may  be, 

DEBEGULATIOfSl  AND  CB 

One  of  the  biggest  turnarounds  in 
communications  has  been  the  enor- 
mous change  in  citizens  band  opera- 
tions . . ,  and  the  amateur  reaction  to 
this  change.  Just  a  couple  years  ago 
CB  was  a  dirty  word  to  most  amateurs 
and  they  wouldn't  be  caught  dead 
operating  on  eleven  meters.  Today 
tens  of  thousands  of  amateurs  are 
getting  with  CB  and  joining  in  the  fun 
there. 

There  fias  been  a  big  change  in  CB 
due  to  the  relaxation  of  the  FCC  rules 
permitting  what  had  previously  been 
illegal  (virtually  all  of  the  CB  commun- 
icationsh  the  present  extreme  low  in 
sunspot  activity  and  resultant  lack  of 
11m  skip,  and  the  large  influx  of 
truck  drrven  ^sreading  their  friendly 
greetings  to  each  other  ,  .  ,  and  to  the 
little  four  wheelers  getting  in  their 
way, 

I  remember  just  a  little  over  a  year 
ago  when  there  was  one  other  local 
amateur  on  CB  .  ,  .  Herman  WAlMYS, 
How  I  think  a  third  of  the  local  dub 
members  have  a  CB  rig  in  their  cars 
. . .  and  the  rest  are  getting  edgy. 

A  ojupte  years  ago  the  few  ham 
clubs  which  had  tried  to  scout  the  CB 
ranks  for  hafn  pro^)ecis  reported 
discouraging  results.  Now  it  appears 
that  a  good  percerttage  of  the  ham 
club  Novice  classes  are  filled  with 
CBers  . . .  all  anxious  to  move  up  to  a 
ham  ticket. 

Continued  0/1  page  76 
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Looking  West 


Okay«  you  are  not  going  to  see  the 
original  manuscript  of  this  column, 
but  instead  of  being  typewritten,  rt  ts 
being  hand  printed.  Seems  that  my 
typewriter  has  "once  more'' 
developed  the  "flu/'  or  in  its  case, 
some  broken  springs.  A,  S  and  V  have 
gone  to  the  "happy  hunting  ground" 
with  B  and  F  not  far  behind.  Before 
the  situation  developed  to  ttie  "'point 
of  no  retura"  I  feU  il  incumbent  to 
take  the  necessary  steps  to  remedy  the 
situation,  and  now  "Blue  Boy"  (the 
pet  name  of  my  typewriter,  so 
awarded  in  honor  of  its  particular 
ooIdt)  is  back  at  the  manufacturer's 
service  center  getting  a  quick  rdiuild- 
ing.  Hopefully,  he  witl  be  back  in 
service  by  this  time  next  month; 
however,  in  the  interim,  It's  back  to 
the  old  way  -  ball -point  pen  and  lined 
paper.  My  goodness,  it  feels  strange! 
Shades  of  PS  247. 

How  many  of  you  know  what 
happens  when  you  send  in  tl^t  form 
61 0  to  renew  your  license?  How  many 
of  you  even  know  how  a  test  is  graded 
at  the  FGC  office  in  Gettysburg  PA? 
These  were  some  of  the  points 
covered  at  the  FCC  Forum  at  SAROC 
'76.  Representing  the  Commission  was 
ttw  chief  hirrtseif.  John  B.  Johnston 
K3BNS,  head  of  the  Amateur  and 
Citizens  Division.  Now,  I  have  been  to 
a  lot  of  talks  given  by  a  myriad  of 
"officials,"  but  I  have  never  seen 
anyone  as  warmly  received  as  Johnny, 
tt  is  obvious  that  the  amateur  com- 
rmjnrty  likes  this  guy  and,  even  more 
importam,  he  likes  us,  and  is  wi fling 
to  work  witfi  US  to  build  a  bright 
future  for  the  amateur  radio  service 
and  its  members. 

Through  the  use  of  color  slides, 
John  began  his  talk  by  taking  us  on  a 
trip  2500  mi^s  east  to  the  city  of 
Gettysburg  I* A.  We  met  John's  staff 
and  learned  how  both  amateur  arKf 
citizens  radio  service  licenses  are  pro- 
cessed, how  STA's  are  issued,  and 
many  of  the  other  intricate  workings 
of  his  organization.  In  all,  that  part 
atone  was  quite  an  ecfucation,  one  that 
every  amateur  and  CBer  should  be 
given.  To  say  that  Gettysburg  js  inun- 
dated with  CB  applications  is  the 
understatement  of  1976!  John's  color 
slides  and  commentary  explained  the 
current  problem  with  prcKiessing  vs. 
time  quite  graphically.  If  we  didn't 
urKlerstand  or  were  unawvare  of  their 
problem  before,  we  sure  understood  it 
after  this  presentatioa 

Then  John  got  into  the  meat  of  hrs 
dissertation;  the  future  of  the  amateur 
service.  He  made  it  very  clear  that  his 
intent  ion  was  to  deregulate  wherever 
possible  to  enable  amateurs  to  con- 


tinue to  experiment  and  develop  new 
techniques  and  communications  art 
forms.  Wherever  possible,  we,  the 
members  of  the  amateur  community, 
would  be  granted  the  necessary 
freedom  to  build  toward  a  more  viable 
amateur  service,  one  designed  to  n^eet 
the  needs  of  the  hiture  and  one  that 
would  be  as  self -regulating  as  possible. 

Since  much  of  what  he  said  has 
already  been  covered  in  Hft  fleport 
and  other  publications,  I  will  refrain 
from  a  long  dissertation  here.  Suffice 
it  to  say  that  John  is  willing  to  work 
"hand  in  hand"  with  us  to  build  a 
Jasting  future  for  amateur  radio  —  at 
least  that's  the  way  I  read  it.  I  think 
itvat  Ebe  amount  of  deregulaiton  in  the 
past  few  months  tends  to  bear  out  this 
feeling.  Anyhow,  if  no  one  else  has 
said  it  to  date,  I  will.  From  all  of  us^ 
'Thanks,  John,  We  are  proud  to  have 
you  as  one  of  us." 

Now  this  leaves  a  few  questions. 
Will  we  t>e  ^le  to  handle  the  responsi- 
briity  that  deregulauon  places  upon 
the  shoulders  of  us  all?  Are  we  vn^lling 
to  bury  our  personal  prejudices  and 
begin  to  work  "hand  In  hand'*  with 
one  another  toward  the  future?  Are 
we  mature  erKJugh  to  be  truly  self- 
directing?  If  each  of  us  is  willing  to  do 
his  or  her  share,  regardless  of  how 
insignificant  that  share  might  seem  at 
the  time,  we  can  and  will  make 
deregulation  a  success  and  moreover 
prove  the  confidence  that  John  has  in 
us  to  be  well  founded.  Deregulation  is 
a  challenge,  but  I  thmk  that  we  are 
ready  to  accept  it.  More  on  this  topic, 
a  lot  more,  in  future  months  of 
*' Look incr  West." 

And  I  wrote,  "Believe  it  or  not 
WR6AJP  is  3  full  time  24  hour  a-day 
open  autopatch  that  operates  on  an 
inverted  split-split  and  has  never  been 
down  due  to  tecbnical  failure"  or 
something  along  those  lines.  I  think 
that  the  AJP  repeater  read  my  mind, 
for  just  about  the  time  the  story  was 
published,  it  did  "go  down"  due  to  a 
technical  problem.  However,  to  Jim 
Hendershoi  WA6VQP,  its  ovwner,  the 
whole  thing  was  just  the  necessary 
motivation  needed  to  build  the  rmw 
system  he  had  been  plannirtg. 
According  to  Jim's  schedule,  the  **nEw 
improved  WR6AJP"  will  be  back  in 
servfice  within  3  weeks,  and  once  again 
the  San  Fernando  VaJley  will  fwve  its 
favorite  autopatch. 

AJP's  story  is  a  very  interesting 
orve,  in  that  Jim  never  meant  it  to 
become  the  popular  system  that  ft  is 
today.  As  he  tells  it,  the  whole  thing 
began  as  a  fun  project  using  a 
Motorola  NT  as  a  receiver,  a  single 
tone   surplus  deoxler,  and  a   Knight 


TR-108  transceiver  for  a  transmitter. 
It  was  an  experiment  to  gather  data 
on  Jim's  part,  and  over  a  period  of  less 
than  two  years,  it  fias  evolved  into  one 
of  the  more  popular  open  systems  In 
the  Los  Angeies  area,  and  one  of  our 
very  popular  open  autopatches.  More 
recently,  Jim  has  taken  on  an  even 
bigger  responsibility.  He  was  asked  to 
serve  on  the  SCRA's  Technical  Com- 
mittee for  the  76  year  by  the  SCRA's 
new  chairman  Bob  Thornberg 
WB6JPI,  and  has  been  handed  the 
challenge  of  devetoping  a  set  of  "stan 
dards"  for  amateur  use  of  touch  tone 
in  autopatch  service.  If  you  have  a 
number  of  autopatch  systems  that  you 
frequent,  you  might  well  be  aware 
that  in  many  cases  it  r^uires  different 
tone  levels  to  activate  the  decoding 
equipmeni  to  access,  control,  and  use 
a  given  repeater  equipped  with  auto 
patch  service,  be  it  open  or  closed. 
The  esiablishment  of  standards  for 
this,  along  with  other  forward  looking 
icteaSp  seems  to  be  the  goal  for  this 
year's  "SCR A.'* 

As  mentioned  eariier,  Bob  Thorn- 
berg W86JPI  has  been  elected  the  new 
"Mr.  Chairperson"  of  SCR  A,  replacing 
Dick  Flanagan  W60LD,  vyho  has 
retired  after  3  hard  years  of  ^rvrce  to 
that  organizatron.  The  election  of  Bob 
to  this  post  is  interesung  in  that  he  is 
not  only  a  repeater  owner/detegate  to 


Bfff  Past&mak  WA6fTf 
14725  Titus  SL  i^4 
Panorama  Qty  CA  31402 


SCRA,  but  he  is  also  one  of  the  most 
visible  people  involved  in  the 
Southern  California  FM  scene.  One 
might  say  that  he  not  only  represents 
the  choice  of  the  repeater  owner,  but 
the  interests  of  the  repealer  user  as 
well,  for  if  the  average  repeater  user 
were  asked  his  or  her  choice  as  to  who 
should  tie  SCRA  Cfiairman,  the 
answer  would  probably  be  'JPL 

Simply,  Bob  believes  that  people 
can  solve  their  own  problems,  and  is 
one  of  those  rare  individuals  who 
possesses  both  technical  expertise  and 
common  sense.  Along  with  Burt 
KGOQK,  f>e  developed  The  inverted 
tertiary  split  plan  fast  becoming 
known  as  the  ^'California  Split  Plan.'' 
He  formed  the  first  user  support 
organ i^atlon  for  an  open  repeater,  the 
Mt.  Wilson  Repeater  Association,  a 
system  of  user  support  now  being 
widely  copied.  He  is  one  of  the  "good 
people"   who   is  willing  to  listen  to 
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Fig.  I .  Bosk  tone  decoder. 
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Touchtone  Decoder 


-using  a  calculator  readout 


With  the  advent  of  2 
fiieter  FM  and  asso* 
ciated  repeater  systems,  the 
*Houch  tone"  system  has 
found  wide  acceptance  for 
both  repeater  control  and 
dialing  up  auto  patches. 
Probably  the  greatest  reason 
for  the  touch  tone  system  is 
the  readily  available  touch 
tone  pad,  which  js  "ready 
made"  and  quite  accurate  in 
tone  generation. 

There  are  also  a  variety  of 
touch  lone  decoding  systems 
that  have  been  deviiicd.  Most 
of  these  v^ork  v^ell  and 
generally  control  some  major 
function  of  the  repeater. 
When  someone  is  dialing  a 
fijnctton  or  placing  a  call  with 
the  autopatch  system,  I 
thought  it  would  be  nice  to 
have  a  simple  device  that 
would  read  out  the  numbers 
dialed  and  retain  them  on  a 
display  until  cleared 
manually. 


The  idea  finally  struck  me 
that  an  el  cheapo  calculator 
would  serve  perfectly  in  this 
application.  Just  about  any 
calculator  can  be  used,  yet 
retain  Us  calculating  ability 
while  not  serving  as  a 
memory.  If  you  will  observe 
the  normal  operation  of  a 
calculator  I  it  progressively  re- 
tains the  digits  entered  on  the 
keyboard.  When  the  clear  key 
is  depressed,  it  erases  this 
entry  of  numbers.  Therefore 
if  we  were  to  parallel  switches 
with  the  calculator  keyboard 
switches  and  activate  these 
switches  with  a  touch  lone 
decoder,  the  calculator  would 
display  the  decoded  digits 
until  the  calculator  display 
range  was  exceeded  or  the 
clear  key  was  depressed.  Of 
course  a  12  digit  calculator  is 
most  desirable  due  to  the 
number  of  digits  it  can  retain 
in  one  display. 

The      first      step      is 
constructing   a   reliable   tone 


decoder  that  is  relatively 
insensitive  to  noise,  etc,  1 
have  had  very  good  results 
with  the  touch  tone  decoder 
described  in  the  National 
L  in  ear  Integrated  Circuit 
Handbook.  This  system  uses 
the  National  LM567  which 
has  high  noise  rejection, 
immunity  to  false  signals  and 
a  very  stable  center 
frequency.  The  567  Phased 
Locked  Loop  decoder  was 
quite  expensive  ($9.00  each) 
until  they  sprang  up  on  the 
surplus  market.  Radio  Shack 
stores  are  now  selling  them 
for  $3,50  each  I  which  is  not 
too  bad.  Seven  of  the  567s 
are  required  for  the  decoder 
and  3  SN7402  quadruple  2 
input  positive  NOR  gate  ICs 
are  used  in  the  total  decoder 
system.  Fig.  1  illustrates  the 
basic  touch  tone  decoder. 
The  complete  decoder  at 
present  surplus  prices  can  be 
constructed  for  about 
$30-$  3  5.00. 


The  output  (pin  8)  of  the 
567  is  normally  '*high''  or  at 
a  potential  of  5  volts.  When  a 
tone  is  decoded  by  the  567, 
the  output  goes  low  or  nearly 
to  ground  potential.  The 
desired  frequency  to  be 
decoded  is  selected  by  the 
10k  potentiometer  attached 
to  pin  6.  All  of  the  5675 
decoding  as  a  group  activate 
the  proper  7402  gate  and  the 
output  pin  of  the  7402  goes 
from  a  low  to  high  state.  This 
lends  itself  well  for  driving  an 
NPN  transistor  which  may 
switch    whatever   you  desire. 

If  you  want  just  an 
indicator  lamp  for  each 
number  that  is  decoded,  an 
LED  may  be  turned  "on"  by 
the  NPN  transistor  with  an 
appropriate  current  limiting 
resistor,  I  was  fortunate 
enough  to  find  a  batch  of  24 
volt,  350  Ohm  relays  with 
four  single  pole  contacts  on 
each  relay.  At  24  volts,  they 
required     about     10-15 
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Fig.  3,  Decoder (cdcuhtor  intercortnections. 


miMf  amperes  for  refiable 
closure  of  the  relay.  The 
2N3053      NPN      silicon 

transistors  drove  these  relays 
nicely.  No  doubt  you  will  be 
able  to  find  surplus  telephone 
type  or  mifitary  relays  that 
will  meet  these  requirements- 
If  you  don't  go  the  surplus 
route,  the  refays  may  cost  as 
much  as  $5.00  each.  No 
doubt  some  of  the  surplus 
houses  in  73  will  be  able  to 
provide  inexpensive  relays. 
See  Fig.  2  for  the  transistor 
relay  driver  system. 

Each  567  tone  decoder  can 
be  **tuned'*  by  either  the  use 
of  an  audio  signal  generator 
or  a  touch  tone  pad.  The 
desired  tone  frequency  is  fed 
into  the  separate  567s  while 
metering  pin  8  (output)  of 
that  decoder.  A  fairly  high 
level  of  audio  should  be  fed 
in  at  first  and  the  10k  pot 
should  be  varied  until  the 
output  drops  to  2ero.  This 
will  indicate  that  you  have 
arrived  at  the  decoding 
frequency.  Keep  reducing  the 
audio  level  and  varying  the 
pot  in  small  increments  until 
you  find  the  lowest  level  at 
which  the  567  wilt  detect. 
This  will  be  the  most  selective 


and  sensitive  position  for  the 
567,  This  procedure  should 
be  continued  throughout  the 
remaining  tone  decoders. 

If  you  do  not  have  access 
to  an  audio  generator^  a 
touch  tone  pad  may  be  used 
for  alignment*  (See  Fig.  4.} 
By  depressing  the  proper 
pairs  or  combinations  of 
numbers  on  the  touch  tone 
pad,  you  can  create  the 
specific  frequencies  needed 
for  alignment  (this  may  not 
work  on  some  newer  pads). 
Follow  the  same  procedure  as 
that  used  with  the  audio 
generator.  Should  you  have 
access  to  a  frequency 
counter,  it  might  be  wise  to 
test  your  particular  touch 
tone  pad  to  make  sure  it  is  on 
frequency.  It  might  be 
especially  "prudent"  to  do 
this  if  the  pad  was  given  to 
you  or  if  you  purchased  it  at 
a  special  sale  price. 

The  first  set  of  relay 
contacts  on  the  12  relays  are 
used  to  activate  LED 
readouts.  The  second  set  are 
in  parallel  with  the  calculator 
keyboard.  The  third  and 
fourth  sets  are  for  anything 
you  so  desire.  The  main 
reason  for  using  relays  rather 
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Fig,  4,  Pairs  dial  may  be  pressed  to  generate  single  alignment 
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than  solid  state  devices  is  to 
compensate  for  the  wide 
variety  of  calculators  on  the 
market.  Some  of  these 
employ  a  positive  ground  and 
others,  a  negative  ground 
system.  Relays  may  be  wired 
to  either  system  without  need 
for  a  PNP  or  NPN  type  of 
solid  state  switching  device. 
Check  out  your  particular 
keyboard  as  it  may  require  a 
common  bus  to  all  switches 
or  individual  leads  to  all 
switches.  If  in  doubt,  wire  all 
of  the  keyboard  switches 
separately  to  the  relay 
contacts.  Only  keyboard 
switches  1  to  0  will  have  to 
be  wired  to  the  relays.  *  and 
#  relays  could  be  used  to 
clear  or  add  the  calculator  in 
some  clever  setup. 

Fig.  5  is  the  schematic  and 
wiring  system  for  the  Western 
Electric  touch  tone  pad.  This 
is  the  configuration  used  for 
tuning  up  my  decoder.  The 
500k  pot  is  adjusted  for 
desired  output. 


Fig.  6  is  the  regulated  5 
volt  power  supply  for  the 
basic  tone  decoder.  The  relay 
power  supply  depends  on  the 
particular  voltage  relay  you 
are  able  to  obtain  on  the 
surplus  market.  With  relays, 
the  power  supply  filtering 
and  regulation  need  not  be 
critical,  A  simple  brid^ 
rectifier  and  filter  capacitor 
should  be  adequate  for  the 
relays.  Remember^  however, 
that  the  dc  output  will  be  at 
least  1.4  times  the  ac  voltage 
rating  3f  the  transformer  v/ith 
the  bridge /filter  capacitor 
supply. 

This  system  provides  an 
inexpensive  touch  tone 
memory  that  can  be  tailored 
to  your  requirements.  The 
next  time  someone  threatens 
to  turn  the  repeater  off 
through  some  **magic'*  com- 
bination of  touch  tone  num- 
bers, your  **el  cheapo*'  calcu- 
lator will  remember  them. 
You  take  it  from  there  — 
hi!  ■ 
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Fig.  5.  Touch  tone  pad  wiring. 
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Bruce  Brown  WB4YTUmA9GVK 
4801  Kenmore  Ave.  #1 022 
Alexandria    VA   22304 


Simple 
Amateur  TV  Transmitter 


Video 

input 


Audio 
input 


"  at  a  QRP  price 


Video 

modulator 

board 
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Ffg,  L  3/4  Watt  A  TV  transmit ter.  (a)  Mike  input  side;  (b)  output  side;  (c)  interna!  view. 


Smaller  than  a  box  of 
spaghetti  and  costing 
about  $55  to  build,  this  3/4 
Watt  3/4  meter  ATV  rig  can 
simultaneously  transmit  AM 
video  and  FM  audio  on  the 
video  carrier.  The  unit  is 
basically  a  VHF  Engineering 
TX-432  transmitter,  which  is 
collector  modulated  using  the 
HR-440  video  modulator 
described  in  the  Nov/Dec  75 
73  (pp.  42-43).  Good 
linearity  and  excellent  fre- 
quency response  is  achieved 
as  shown  in  Fig.  2.  Power 
drain  is  approximately  350 
mAal  12  to  14  Vdc. 

Applications 

What  can  you  do  with  a 
ORP  ATV  transmitter? 
Possible  applications  include: 

1.  Operating  as  a  primary 
station  rig,  it  can  provide 
snow-free  pictures  over  a  5 
mile  line-of-sight  path 
between  stations  using  10 
dBd  gain  antennas  and  2.5  dB 
noise  figure  preamps.  Better 
performance  can  be  expected 
in  areas  where  inversion 
layers  bt^  prevalenlj  such  as 
Sou  thern  California. 
Especially  effective  operation 
results  when  used  in  conjunc- 


A  B 

Fig*  2.  Performance  curves  (all  vertical  scales  uncalibrated),  (a)  Linearity:  top  scale,  video  in; 
bottom  scale,  detected  rf  output;  10  usee jdlv  horizontal;  3/4  Watts  out  (ave.).  (b)  Frequency 
response:  top  scale,  video  in;  bottom  scale j  detected  rf  output;  10  usecjdiv;  3/4  Watts  out 
(ave.J;  burst  order  (in  MHz)  —  0,5,  L5,  ZO,  3.0,  158,  4.2, 


tion  with  an  ATV  repeater, 
For  example,  W3API,  located 

3  miles  from  the  WR4AAG 
TV  repeater  in  Alexandria^ 
Va.,  can  send  snow-free 
pictures  to  W3IRL  who  is  45 
miles  away  in  Baltimore. 

2,  The  rig  can  be  used  as 
an  exciter  for  a  1  Watt  in,  10 
Watt  out  linear  amplifier  such 
as  the  quasi-linear  Motorola 
MHW-710  power  module, 
(See  Nov/Dec  75  73,  p.  39, 
and  Motorola  MHW-710  daU 
sheet  #DS  5522  R2.) 

3.  It     can     be     mounted 
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Fig.  3.  TX-432  PC  board  drill  guide.  All  dimensions  in  inches. 
Foil  side  down;  component  side  up. 
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Fig,  4.  TX-432  chassis  drill  guide.  All  dimensions  in  inches.  AH 
measurements  from  outside  edge  of  chassis.  Chassis  is  LMB 
4?S50.  Guide  not  drawn  to  scale. 


inside  a  portable  TV  camera 
to  create  a  self-contained 
hand-held  station.  Jf  placed  in 
a  large  R/C  model  airplane  or 
rocket,  such  a  system  could 
provide  some  spectacular 
pictures, 

4.  It  is  ideal  for  general 
mobile  applications  (e.g., 
auto,  aircraft)  due  to  small 
size  and  power  consumption. 

5.  Low  power  consump- 
tion also  lends  itself  to  solar- 
powered  operation  suitable 
for  remote  unmanned  usage 
such  as  hidden  transmitter 
hunts. 

Modification  Procedure 

1.  Drill  holes  in  PC  board 
and  chassis  using  Figs.  3,  4 
and  5  drill  guides. 

2.  Construct,  lune  up  and 
test  TX-432  transmitter  strip 
per  manufacturer's  instruc- 
tions. Be  careful  that  capaci- 
tors soldered  to  L1-L6do  not 
touch  the  coil  cans.  If 
necessary,  insulate  the  inside 
surface  of  the  cans  with  tape. 

3.  Locate  coil  Lll.  Un- 
solder the  end  connected  to 
the  +1  2  V  dc  tine.  Mount  a 
miniature  insulated  terminal 
fn  the  3/32*'  hole  provided  by 
Step  1,  above.  Solder  loose 
end  of  LIT   to  terminal  (Fig. 

6). 

4.  Mount  all  components 
to  the  video  modulator  PC 
board  as  described  ifi  the 
Nov/Dec  75  73^  page  42,  with 
the  following  exceptions: 

aj     R2    will     be    100 


Ohms, 

b)  Do  noi  clip  off  tabs 
of  D40  and  D41  transistors. 
Instead,  bend  tabs  down  as 
shown  in  Fig.  1 ,  Bend  tab  of 
D41  down  and  back  onto 
itself  to  prevent  the  tab  from 
protruding  beyond  the  edge 
of  the  PC  board, 

5.  Solder     6'\     #22 

stranded  wires  to  ground,  +, 
and  OUT  on  the  video  modu- 
lator board.  Twist  ground  and 

+  wires  together.  Solder  V* 
long  wires  to  ground  and  IN 
at  the  other  end  of  the  board. 

6.  Solder  2 /a"  length  of 
RG^188  to  the  output  of  the 
transmitter  board.  The 
RG-188  shield  iength, 
soldered  to  ground  of  board, 
should  be  as  short  as  possible, 

7.  Using  3/16"  standoffs, 
#4  screws,  lockwashers  and 
nuts,  mount  the  transmitter 
and  modulator  boards  to  the 
chassis* 

8.  Mount  VID  (video  in) 
and  OUT  (rf  output)  BNCs  to 
chassis.  Also  mount  phono 
jack,  feedthrough  capacitor 
and  two  ground  lugs  using  a 
^  screvv,  lockwasher  and 
nut-  One  lug  is  mounted 
inside  the  case;  the  other, 
outside. 

9.  Solder  shield  and 
center  conductor  of  the 
RG*188  from  the  trdiismitter 
strip  to  the  OUT  BNC.  The 
shield  should  be  soldered 
directly  to  the  threads  of  the 
connector  and  should  be  as 
short  as  possible. 
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10.  Solder  a  #22  insulated 
wire  from  the  feedthrough 
capacitor  to  the  +12  V  dc  line 
on  the  transmitter  board. 
Solder  the  ground  lug  on  the 
chassis  to  ground  on  the 
board.  Solder  wires  from  the 
phono  jack  |"o  rnike  input  and 
ground  on  the  board. 

11.  Solder  V*  input  and 
ground  wires  from  the  video 
mpduiator  board  to  the  VID 
BNC.  Soider  twisted  -*■  and 
ground  wires  from  the  same 
board  directly  lo  the  feed- 
through  cap  and  ground  lug 
on  the  chassis,  respectively. 
Solder  the  wire  from  OUT  on 
the  video  modulator  to  the 
fnsuiated  terminal    (one  end 


Fig.  5.  TX-432  chassis  cover  drill  guide .  All  dimensions  in 
inches.  All  measurements  from  outside  edge  of  chassis.  Chassis 
is  LMB  #850.  Guide  not  dra\wi  to  scale. 
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Fk?.  fe  Modification  schematic* 


of  L11)   on  the  transmitter 
board. 

12,  Apply  stick-on  letter- 
ing to  the  case  as  shown  in 
Figs,  1 ,  4  and  5. 


(Tuneup) 

1 3.  Connect  the  output  of 

the  rig  to  a  wattmeter  with  a 

dummy  load  or  through-line 

wattmeter  with   an  antenna. 


Parts  List 

Part  # 

1 

[2 
3 
4 

S 


7 

8 

9 

10 
11 
12 
13 


Dl 

Rl 

R2 

R3 

R4 

R5 

H6 

R7 

CI.  2 

Ql.  2 

Q3 

Q4 


Description 

8-1/2  X  2-1 /S  X  1-5/8  Chassis;  LMB  ^50 

UG-1Q94  BNC  Bulkhead  Connector 

Phono  jack  Bulkhead  Connector  #274-346 

.001  uF  feedthfou§h  cap:  ^ne  327-005- 

X5UO-102M 

Submmiattire  2-B6  insulated  termif%al 

C^mbion  t?601  -1 531  (15  per  packagt  @ 

S2.001 

2-56  nut  and  lock  washer  for  starvdo^f 

1/2*'  4-40  strews,  lockvvashers  and  nuts 

3/16"*  iong  #4  spacer  (2  nuts  mav  be  used 

for  *pac«ri 

1/2"  6-32  screw,  lock  washer,  wasfier  &  nut 

#6  hole  terminal  lug  (ground  lug) 

#22  stranded  wire 

Stick -on  lettering  kit 

Video  modulator  PC  board;  etched^  cut 

and  drilled  with  RG-ias  cable 

Video  modulator  board  parts: 

1IM4001  Diode 

100  Ohm  pot,  #43P101  Specif ai 

100  Ohm,  1/4  Watt,  10% 

5k  Ohm  pot,  i43P502  Spectrol 

1.0k  Ohm,  1/4  Wait.  10% 

82  0hm,  1/4WattJD% 

4.7k  Ohm.  1/4  Watt,  10% 

t  Ok  Ohm,  1/4  Watt,  10% 

100  uF.  16  V  dc  Radial 

2N2222A 

D40D7  JGE) 

D41D7  (GEl 


Unit 

Total 

Qty 

Cost 

Cost 

Source  of  Supply 

1 

2,50 

Efectfonic  Supply 

2 

.85 

1.70 

Electronic  Supply 

1 

.37 

Radio  Shack 

1 

1.62 

Electronic  Supplv 

1 

.17 

Eiec ironic  Supply 

1  ea 

Hardware  Store 

5  ea 

Hardware  Store 

Sea 

Hardware  Store 

1  ea 

Hardware  Store 

2 

Hardware  Store 

36" 

Electronic  Supply 
Stationery  Store 

1 

3.00 

Stu  tVlltchell  WACJDYJ 
14761  Dodson 
W00dbrid9eVA22193 

1 

.20 

James  Electr^oriics 

1 

1.35 

P.O.  Box  822 

1 

.05 

Belmont  CA  94002 

1 

1.3S 

<4 15^  592^097 

1 

OS 

Add  5%  for  postage 

1 

.05 

S5.00  min  order 

1 

05 

1 

.05 

2 

JB 

,38 

2 

.20 

,40 

1 

2.35 

Spectronics 

1 

(boihj 

1009  Garfield  St. 

Ppd 

Osk  Park  I  L  6030^1 

TX-432  Transmitter  kit  is  available  from  VHP  Engineering  for  $39,95  (PO  Box  1921-7,  Binghamton  NY 
13902  J. 


Required  Tuneup  Tool^ 

1.  0.075"  plastic  hex  alignment  tool  (GC  ^304;  SO, 55) 

2.  Phenolic  screwdriver 


Moles' 

1.  A  0.5  Amp  regulated  12  to  14  voli  power  source  is  required, 

2.  The  crystal  is  a  commercial  starKlard,  20  pF  in  an  HC-25  package.  Frequency  is  desired  rf  ffequency 
divided  by  24. 


Turn  ''L"  (level)  control  on 
video  modulator  fully  clock- 
wise and  **C"  (contrast)  con- 
trol fully  counterclockwise. 
Connect  a  1204  V  dc,  Vi  A 
regulated  power  supply  to  the 
+  and  GND  terminals. 
Connect  a  composite  1  V  P>P 
video  signal  to  the  VID  con- 
nector. Monitor  the  rf  output 
on  a  converted  TV  receiver, 
H.  Adjust  C24,  25,  26 
and  27  on  the  transmitter  for 
maximum  power  output. 
Approximately  1  Watt  should 
be  obtainable.  Alternately 
turn  "L"  counterclockwise 
and  **C'  clockwise  for  best 
picture  on  the  TV  receiver. 
You  may  have  to  readjust 
C24-27.  Do  not  set  the  con- 
trast too  high  or  else  sync 
buzzing  will  occur  on  the 
audio  channel  (As  described 
in  the  Nov/ Dec  75  73,  p.  40, 
a  separate  FM  receiver  is 
required  to  demodulate  the 
audio.)  During  this  tuneup 
procedure  you  will  note  thai 
the  "C"  control  affects  only 
contrast  while  the  '*L"  con- 
trol will  affect  both  outpul 
level  and  contrast.  In  general, 
the  higher  the  output  level, 
the  lower  the  contrast.  A 
good  picture  at  3/4  Watt  will 
be  possible. 
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When  you 
get  tired 


of  compromises 


TS-700A 

Specifications 


TRAr^SMIT/RECEfVE  FREQUENCY  RANGE: 

J44  143  MHj 

MODE:  SSB,  FM,  CW.  AM 

RF  OUTPUT:  CW,  FM;  more  tKon  lOW  output 

AM  rnore  than  3W  output.  SSB;  more 

than  20 W  DC  inpuf. 
ANTEMNA  IMPEDA^fCt:  bm  (untkaladcetf) 
CARRIER  SUPPRESSfON   Better  th^^n  40  dB 
SIDE  BAND  SUPPRESSJ ON  Ber-        ^n  40  dB 
SPURIOUS  RADIATION   L^ss  m&n  ~&0  <fb 


REPEATER 

OFF— v^tea^  ^«|£    O 


OflfVE 


P(f^*L 


TS-700A 


^  ^"  ^„ 


L^3 


U^ 


RtT 


4 


^KENWOOD    2m  AU  MODE  TRANSCEIVER 
POWER         SEND      CEN        IS©  R|T       TONE 


SOu:-LCH         AF        ,     »F 

<^AlN  GAIN 


OFF 


MIC 


RCC 


PHONES 

FM 


OFF 


MODE 


—  USB 

—  L5B 
-AM 


BAND 


FtXCH 


'^-'/^/^(iiiii^^ 


»•    ,•   ,«    /   ,*   ,*   ,•   »•   !•   ,•   I*    I*  I*   |<    ).    t  »  »^ 


KENWOOD'S  TS-700A  finally  fulfills  the  promise 
of  2 -meters... more  channels,  more  versatility, 
tunable  VFO.  SSB-CW  and.  best  of  all,  the  type 
of  quality  that  has  placed  the  Kenwood  name 
out  front. 


•  Operates  all  modes:  SSB  {upper  &  lower), 
FM,AM.and  CW 

•  Completely  solid  state  circuitry  provides 
stable,  long  lasting,  trouble-free  operation 
'  AC  and  DC  capability.  Can  operate  from 
your  car,  boat,  or  as  a  base  station  through 
its  built-in  power  supply 

•  4  MHz  band  coverage  (144  lo  148  MHz) 
instead  of  the  usual  2 

•  Automattcafly  switches  transmit  frequency 
600  KHi  for  repeater  operation.  Just  dial  in 
your  receive  frequency  and  the  radio  does 
the  rest       Simplex  repeater  reverse 

-  Or  do  the  same  thing  by  plugging  a  single 
crystal  into  one  of  the  11  crystal  positions  for 
your  favorite  channel 

•  Outstanding  frequency  stability  provided 
through  the  use  of  FET-VFO 


'  Zero  center  discriminator  meter 

•  Transmit/ Receive  cabability  on  44  channels 
with  11  crystals 

•  Complete  with  microphone  and  built-in 
speaker 

•  The  TS-700A  has  been  thoroughly  field- 
tested.  Thousands  of  units  are  in  operation 
throughout  Japan  and  Europe 

The  TS-700A  is  available  at  select  Kenwood 
dealers  throughout  the  U.S.  For  the  name  of 
your  nearest  dealer,  please  write. 

AvaiUblcAl  s«ltcl  Kanwood  dvfllefs  itiroughout  th«  U-S, 

Kemwd. . ,  pac€Utkr  iff  amateur  radio 
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TRIO-KENWI 
COMMUNICATIONS  INC. 


116  East  Alondra  /  Garden  a.  Californra  90248 


MAX,  FREQUENCY  DEVIATION  (FM);  ±5  kH? 
REPEATER  FREQUENCY  SHIFT  WiDTHr 
600  KHz 

TON£  BURST  TIME:  Q.5  iO  sec 
MODULATION:  Bslsnced  rrDdulation  tor  SSe 

Variable  r^ctanc^  frequency  shift  for  FM 

Lo*  power  mQdtjl?^'^'^'  *or  AM 
M ICROPHON  L  D^nafi  ophone,  SOOQ 

AUDiO  FREQUENCV  RESPONSE   400-2600  Hz. 

RECEmNG  SYSTEM:  SS©.  CVV.  AM   Swiftie 

superttcterodyrie.  FM:  Douttte 

syiseTfeterodyne. 
INTERMEDtATt  FREQUEP*CY;  SSS,  CW.  AM 

107  MHz  FMt  1st  IF:       tOJ  MHzl  2ficI  IF: 

..  455  kHz. 
RECEIVING  SENSITIVITY:  SSB,  QN  %m  =  10 

d8  or  beiier  at  0.25^V  20  dS  fKnse 

quieting  -  Less  fNan  0  4|iV  AM:  S/N  = 

10  dB  Of  tsetter  at  IfjV 
IMAGE  RATiO:  Bener  than  60  CtB 
IF  REJECTION:  Better  than  &OdB 
PASSBANDWIOTH:  SSB,  CW,  AM:  More  man 
2,4  kHz  at  -6  dB.  FM;  More  than  13  kHz  at 

-6  dB. 
RECEIVER  SELECTIVITY;  SSB,  CW.  AM;  Less 

than  4.8  kHz  at  -60  dS.  FM:  Less  than 

24  kHz  at  "60  dB, 
SQUELCH  SENSITIVITY  D  2Si<V 
AUDIO  OUTPUT  Mo^e  than  2W  al  8il  load 

(10%  distortKjn) 
RECEIVER  LOAD  tMPEDANCI  8U 
FREQUENCY  STAB  It  I TY  Wflhin  ±2  kMjf  during 

one  hour  afler  or*  rtiiriute  ot  warm  u|i, 

atid  within  11^  Hf  dun^^  afiy  30  mifiute 

POWER  CONSUMPTION   Tranirrnt  mode  95W 
(AC  120/220VK  4A  (OC  13  BV).  ma* 
Receive  mode  (no  %ieriat>  4&W  (A£  120/ 
SOV).  O.aA  (DC13  8V) 

POWER  REQUIfiEMENTS  AC  12O/220V. 

50/60  Hz  DC  12  16V  (13  8V  as  rtference) 
DIMENSIONS;  276  (W)  x  \2A  {H)  x  320  (D)  mm 
WEIGHT  li  kg 
SUGGESTED  PRICE:  1700.00 

Pnces  subject  to  change  without  nohce 


The  first  truly  portable  repeater, 


At  last!  A  high  performance,  2-nneter  antenna  that  combines 
state-of-the-art  electronics,  corrosion-free  fiberglass  and  take-apart 
design  for  true  portable  use. 

The  Hy-Gain  272  is  an  entirely  self-supporting  21 '  omnidirectional 
antenna  system  that  separates  into  three  pieces  for  transport. 
It  consists  of  4  stacked  5/8  wave  radiators  with  three  1/2  wave  phasing 
coils  and  a  1/4  wave  decoupling  system,  iHB^ 

Each  section  length  is  specifically  computed  to  completely 
eliminate  end-feed  pattern  tilt,  keeping  radiation  angle  flat  and  close 
to  the  ground  for  maximum  efficiencv.^ 


BEHlMliiTJifeiaFJJ'ytTdll 


Take  it  with  you,  wherever  you  go.  Mounts  easily  on  any  1-1/4"  to 
'[A/2"  masts  and  it's  factory  tuned,  to  eliminate  re-tuning  in  the  fieid. 
Recessed  coax  connector,  nnounting  bracket  and  hardware  included. 
Get  the  first  truly  portable  repeater  antenna.  Only  fronn  Hy-Gain. 


Power  250  watts 

VSWR  at  resonance       Less  than  K5:l 
Input  impedance  50  ohms 

Produces  6  dB  gain  over  1/2  wave  dipole 


Hy-Gain  Electron fcs  Corporation     8601  Northeast  Hig 
Lincoln.  NE  68506;  40E/464^9151 ;  Telex  46-6424 
Branch  Office  and  Warehouse    6100  Sepuiveda  Blvd.. 
Van  Nuys,  CA  91401;  213/785-4532;  Telex  65-1359    1 
Distributed  in  Canada  by  Lectron  Radio  Sales.  Ltd.; 
211  Hunter  Street  West;  Peterborough.  Ontario  ^ 
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Bruce  J.  Brown  WB4YTU/WA9GVK 
4801  Kenmore  Ave.,  Apt.  1022 
Alexandria   VA  22Z04 


Amateur  TV 
Receiving  System 


--some  of  what  you  wanted  to  know 


Because  of  practical  and 
regulatory  considera- 
tions, amateur  teievision 
(ATV)  irammitted  power 
levels  must  be  considerably 
lower  than  those  radiated  by 
commercial  broadcast 
stations.  To  attain  reasonably 
long  operating  ranges,  the 
ATV  receiver  must  compen- 
sate for  what  the  transmitter 
cannot  do.  Thus,  it  must 
exhibit  a  considerably  greater 
sensitivity  than  that  required 
for  broadcast  reception. 

An  increase  of  only  3  dB 
in  receiver  sensitivity  can 
make  a  noticeable  improve- 
ment in  picture  quality.  It  is 
therefore  important  to 
squeeze  every  last  dB  out  of  a 
receiver  system  —  and  getting 
those  extra  dB  at  440  MHz 
is  far  more  difficult  than  on 
the  lower  frequency  bands. 
Nevertheless,  through  proper 
component  select  ton,  a  high 
performance  ^nd  reasonably 
priced  receiver  is  a  reality. 

Throughout  the  past  two 
years,  the  Metrovision  Ama- 
teur Television  Club  of 
Greater  Washington  D.C  has 
been  examining  numerous 
components  and  configura- 
tions in  an  effort  to  engineer 
an  ATV  receiving  system  with 
the  following  characteristics: 

1.  Excellent  sensitivity. 

2.  Reasonably  low  cost. 

3.  As  many  off-the-shelf 
and  readily  available 
components  as  possible. 


These  design  goals  were 
established  at  the  outset  with 
one  overall  consideration  in 
mind  —  that  is,  to  make  it  as 
easy  as  possible  for  people  to 
receive  ATV, 

Based  upon  these  goals 
and  after  considerable  testing, 
such  a  system  has  been 
developed  and  has  proven  to 
be  successful.  Fig.  1  shows 
the  configuration  and  Table  1 
lists  recommended  com- 
ponents,  costs  and  sources  of 
supply.  Specific  brands  are 
stated  in  lieu  of  providing 
only  generic  names.  This  is 
necessary  since  performance 
varies  greatly  from  product  to 
product.  For  example,  a 
Radio  Shack  UHF-to-VHF 
converter,  which  performs 
well  for  commercial  broad- 
cast reception,  is  a  bummer 
for  ATV  work.  It  should  be 
emphasized  thai  the  Metro- 
vision  ATV  Club  is  a  non- 
profit group  and  has  no 
financial  lies  to  any  of  the 
companies  mentioned.  The 
recommendations  are  totally 
objective  and  based  upon  2 
years  of  comprehensive  on* 
the-air  tests.  Furthermore, 
the  equipment  recommenda- 
tions pertain  only  to  optimal 
reception  of  wideband  TV 
signals  in  the  3/4  meter  band 

and  may  not  necessarily  be 
the  components  desired  for 
receiving  other  signals  such  as 
narrowband  FM  or  moon- 
bounce. 


In  addition  to  providing  a 
picture,  this  configuration 
will  allow  audio  to  be  heard 
on  the  TV  receiver  only  when 
the  receive  signal  employs  4.5 
MHz  subearrier  audio  (FM 
audio  located  4,5  MHz  above 
the  video  carrier).  Inciderh 
tally,  this  is  the  output 
format  used  by  an  ATV  re- 
peater. When  operating 
simplex  and  receiving  a  signal 
using  an  audto-on-the-video 
carrier  format,  a  separate  FM 
receiver  must  be  used  to  pick 
up  the  audio.  Low  cost 
receivers  for  this  purpose 
include  the  VHF  tngineering 
RX432C  kit  ($79,95)  or 
surplus  Motorola  UHF  Pocket 
Pager  (under  $40),  The 
antenna  of  these  receivers 
could  be  a  short  piece  of  wire 
wrapped  around  the  preamp 
output  cable  to  provide  signal 
coupling  from  the  large 
antenna. 

Keep  in  mind  that  your 
investment  in  good  trans- 
mission  line  and  an  antenna  is 


440-45D  .;rr 


doubly  worthwhile  since 
these  components  will  also  be 
used  when  you're  ready  to 
transmit  ATV,  Try  to  get 
your  antenna  up  as  high  as 
possible  and  away  from 
nearby  obstructions  including 
trees.  When  conditions  are 
right,  don't  be  surprised  if 
you  get  some  good  ATV 
DX! 

ADDENDUM 

Blonder-Tongue 

UHF'to-VHF 

Converter  Modification 

A  modified  commercial 
UHF-lo-VHF  converter  con- 
nected to  the  antenna 
terminals  of  a  standard  home 
TV  tuned  to  an  unused 
channel  between  2  and  5  is 
the  simplest  and  most  effec- 
tive means  for  receiving  a  fast 
scan  amateur  video  signal. 
The  lowest  frequency  nor* 
mally  tuned  by  a  converter  is 
about  460  MHz;  therefore, 
modification  is  required  to 
enable  the  converter  to  tune 
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Fig.  L  Recommended  ATV  Receive  Configuration. 
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Description 


1975  Cost  (Subject  to  change) 


Source  of  Supply 


I.  Antenna 

KLM  420-470-1 4,  5  feet,  4  ibs,  1 3.7  dB  Iso  gain 

or— 
KLM  420^50-27,  10  feet,  7.5  tbs.  16.7  dB  iso  gain 

With  either  antenna,  use  balun:  KLM  1 :1  Balun 

Notes:  1.  Use  correct  arvienna  polarization 
for  your  area, 

2.  Mount  antenna  High  enough  to  clear 
nearby  obstructfoni  including  trees. 

3.  2  antennas  may  be  stacked  together 
for  additional  3  dB  gain. 

1L  Tran^T^ission  Line 

FX  12  50H,  50  Ohm,  %  inch  outer  conductor, 
insulated,  min,  bending  radiui  =  S",  appro x, 
1 .9  dS  loss  per  100  feet  at  440  MHz. 

Connectors  for  above  cable 
0,  N  female*  #20-654 

b.  N  male,  #22-654 

c.  UHF  female.  ==66-654 

d.  UHF  male,  ==68-654 

— or^ 
FXCC12'50H  same  as  above  bill  corrugated 
outer  conductors  considerably  more  f  leKible 
and  easier  to  work  with. 

Connectors  for  above  cable 

a.  N  female,  #20-500 

b.  N  male,  #22^500 

c.  UHF  female,  #66-500 

d.  UHF  male,  ^^^8-500 

Notei  RG-3  cable  can  be  used  for  runs  up  to 
50  feet.  Measured  loss  =  3  dB/50  feet 
(2  dB  tAiorse  than  hardline)^ 


$21 .95  +  postage 

$39. 9S  +  postage 
$13.95  +  postage 


S     .68 /foot 


$  6,50 
$  8.50 

S  6.50 
S  5.50 

S     .90 /foot 


S  8.25 

S  8.25 

$  8.50 

S  7.0Q 


down  into  the  420-450  MHz 
amateur  band. 

Considering  sensitivity^ 
stability,  and  cost,  the  best 
converters    for    amateur    use 


are  the  Blonder-Tongue 
BTX-in,  999  and  666.  All 
of  these  units  can  be  modi- 
fied using  the  same  procedure 
as  follows  (see  Fig,  2): 


1 ,  Remove  six  screws  from 
back  and  pull  off  channel 
knob  from  front, 

2.  Spreading  out  top  and 
bottom    of    plastic    case, 


Of 


KLM 

1 7025  Laurel  Rd. 
Morgan  Hill   CA  9b037 

(408)  779-7363 


Phelps-Dodge  Corp. 
Route  79 
Marlboro  NJ  07746 

(201)4624880 


Fig.  2  BTX-999  Schematic.  BTX-11 1  and  666 are  sfmilan 


Ti#  %%!       i/hiT  Uff 


push  out  chassis  by  apply- 
ing pressure  through  rear 
rectangular  opening. 

3,  Locate  CI  on  top  of 
chassis  (see  Fig,  3},  Gently 
turn  clockwise  as  far  as  it 
will  go.  You  have  now 
changed  the  tunable  fre* 
quency  of  the  unit  down 
into  the  amateur  band. 

4.  From  underside  of  the 
chassis  locate  LI  (see  Fig. 
4).  It  is  a  semicircular  strip 
of  metal  located  in  the 
center  of  three  sections 
along  the  main  tuning  con- 
trol axis.  Locate  the  point 
where  LI  connects  to  L2. 
{L2  is  two  short  parallel 
wires  running  between  ihe 
center  and  rear  sections.) 
Solder  a  2-8  pF  subminia* 
lure  variable  c.j[).icitor 
(e,g.,  Erie  ceramic)  in  elec- 
trical parallel  with  LI  - 
one  lead  of  the  cap  con- 
nected to  the  L1-L2  junc- 
tion  point   and   the  other 
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\}].  Tunable  3/4  meter  bandfsass  filter:  Construction 
details  in  ARRL  Amawur  Radio  Handbook  or 
VHF  manua! 

Noie;  Filter  great ty  improves  receive  picture 

C^uaUiy  through  reducthon  of  aul-of-band 
noise  including  commercial  450-470  MH2 
service  and  UHF  broadcast  TV  signafs. 

IV.  Preamp;  Jariel  #432PA,  comes  fullv  built  in 
chassis  with  BNC  connectors.  Requires  1  2  V 
dc  @  10  mA  filtered  po^flier  sopply  <e.g.. 
LbUybIXb  t?99F50742,  $10.95) 


V.  Modified  UHFto-VHF  converter,  Blonder- 
Tongye,  Any  of  the  following  will  work: 

a.  BTX-666 

b.  BTX-999  (Same  as  666  but  lias  fine 
tuning  control  and  channel  lights 

c.  STX-1 1 1  (Same  as  999  but  has  post 
amp,  exhibits  sHghtly  better  performance 
than  other  two  if  preamp  is  not  used. 

If  preamp  is  used,  as  is  the  case  95%  of 
the  time,  all  give  equal  performance  J 


About  $5.00 


Local  electronics  dist. 
and  hardware  store 


$33.00  postpaid 


$20.00  approximately 

S23.90 
$33.70 


Janei  Labs 

260  N.W.  Polk  Ave, 

Corvallis  OR  97330 

(503)  757-1134 

Lafayette  Radio 

1 1 1  Jericho  Turnpike 

Syosset,  L.L,  NV  11791 

(516)921-7500 

Stocks  only  BTX-III 

(iSFiasig) 


Notes.  1.  See  Addendum  for  modification 

procedure  which  is  identical  for  all 
units. 
2.  Make  sure  converter  has  a  brown 
case.  Earlier  versions  which  were 
unstable  used  ivory  cases. 

VI,  Unmodified  Home  TV  Receiver 

Notes:  K  Connect  output  of  converter  to 

VHF  antenna  terminals  on  TV  set. 
2.  Turn  channel  selector  to  any  unused 
channel  between  2  and  6. 


Table  L  ATV  Receive  Configuration  Component  List. 


lead  to  ground  (wall 
between  center  and  rear 
sections).  Position  the 
capacitor  to  permit  easy 
access  for  adjustment. 
5.  Drill  W'  hole  in  the 
bottom  of  plastic  case  to 
allow  access  to  the  capaci- 
tor after  the  unit  has  been 
"buttoned  up/' 


6.  Place  the  chassis  back  in 
the  case  along  with  the  six 
screws  in  the  rear  and  the 
knob  in  ihe  front, 

7,  Connect  the  antenna 
transmission  line  (from  the 
T/R  relay  or  preamp)  to 
the  UHF  ANT  terminals  of 
the  converter.  Connect  300 
Ohm  twinltne  between  the 


converter's  TV  set 
terminals  and  the  VHF 
antenna  terminals  of  your 
TV  receiver.  Connect  your 
existing  commercial  broad- 
cast antenna  to  the  VHF 
ANT  terminals  on  the  con- 
verter, 

8.  Tune  your  TV  set  to  an 
unused  channel  between  3 


and  6.  Place  converter 
front  panel  switch  in  UHF 
position.  In  general,  the 
amateur  band  will  be 
found  between  channel 
positions  14  and  20.  Using 
a  non-metallic  screwdriver, 
adjust  the  capacitor  for 
best  picture.  It  need  only 
be  adj  usted  once,  « 


^^^^B| .                     jJIBl 

iw 

Fig,  3, 


Fig,  4. 
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I402SM 
HAND  HELD 


FACTORY  DIRECT  ONLY 


i/ImvWam^ 


SUMMER  SPECIAL 


M05SM 

HAND  HELD 

5  WATT 
TRANSCEIVER 

144-148  MHz 


FEATURES 


1402  SM 


•  6  Channel 

•  Individual 
Trimmers  on  all 
TX/RX  CrysUtS 

•  All  Crystals  Plug  In 

•  12  KHz  Ceramic 
Filter 

•  10,7  IF  and  455 
KC  IF 

■  .3  Microvolt  5en^ 
sitkity  for  20  dB 
Quieting 

•  Weight;  1  lb.  14  61. 
Iei$  Battery 

»  S'Meter/Bftttery 
Indicator 

•  5i£e:  t  7/S  jc  I  7/S 
X  2  7/& 

•  Z.b  Wattt  tuflnimum 
Output  @  12  VDC 

•  Current  Dram  RX 
14  MA  TX  500  MA 

"  MJcroi witch  Mike 
Sutton 

•  High  Impact 
Plastic  Case 


1405  SM 


6  Chartnel 
Operation 

Individual 
Trimmers  on  all 
TX/RX  Crystals 

All  Cfystalf  Plug  In 

12  KH2  Ceramic 
Filter 

10.7  and  455 
KC  IF 

,3  Microvolt  Sen- 

sltivHy  for  20  dB 

Quieting 

Weight:   1  lb.  1  4  oz. 

less  Battery 

Battery  Indicator 

Stze:  B  7/8  X  1  3/4 
K  2  7/8 

Switchable  1  &  S 
Watts  Minimum 
Output  »  12  VDC 

Current  Drain:  nx 
14  MA  TX  400  MA 
(Iw)  900  MA  tSW} 

Micro  switch  Mike 

Button 

Unbreakable 
LexanQ','  Case 


Shown  With 
Optional 
Touch-Tone  Pad 


Can  be  Modified 

for 
MARS  or  CAP 


'239 


95 


SPECIAL 
ON  EACH 

RADIO 
INCLUDES: 

Flex  Antenna 

52/52 
Simplex  Xtal 


1 0  Da  V 

Money  Back 

Guarantee 


90 

Day 

Warranty 


TO:  WILSON  ELECTRONICS  CORP.,  4288  S.  POLARIS  AVE.,  LAS  VEGAS,  NEVADA  89103,  (702J  739-1931 

ER  SPECIAL  DIRECT  SALE  ORDER  BLANK 


1402SIVI@S1€4.95 
1405SM@  $239.95 

WE224  #  $199.9S 
2202SM#S2  39,95 
4502SM  #  $279.95 

BC1  @  $34.95 

BPl  @  $14.95 

BT1  @  $6.00 

LCI  @  $9-95 

LC2  @  $9,95 

5M1  @  $24.95 

SM2  @  $24.96 

TEI  @  $34.95 
(SPECIFY  FREQUENCY 


TTP  @  $4935 

XF1@$9.95 

TX  or  RX  XTALS  #  $3.75  ea. 

FACTORY  XTAL  INSTALLATION/ 
NETTING  #$7^/Ridi9 

EQUIP  TRANSCEIVER  AS  FOLLOWS: 


ENCLOSED  tS 


CARD  #. 


DCHECK   DmONEY  ORDER 

Dmc        Dbac 


XTALS    TX 
A. S2 

B 

C 

D 

E.^ 

F 


RX 
52 


XTALS    TX 

G. 

H 

.1.  

J 

■  K 

.  I 


RX 


EXPIRATION  DATE 
NAME^ 


ADDRESS 


CITY 


STATE 


ZIP 


SIGNATURE 

SHIPPING  &  HANDLING  PREPAID  FOR  SUMMER  SPECIAL 
NEVADA  RESIDENTS  ADD  SALES  TAX 

73  VALID  ONLY  MAY  1  THRU  31 .  1976 


J 


fr 


MCTORY  DIRECT  ONLY" 


myiA. 


WILSON  "WE-224"  MOBILE 

SUMMER  SPECIAL 


90 
Day 

Warranty 


10  Day 

Money  Back 
Guarantee 


FEATURES 
24  Chaarwl  OpMration 

Stitetablfl  1  or  10  Watti  Out 

10.7  Monolithic  fUxmr  rnstallvd 

45S  KHz  C€rimic  Filipr 

.3  Microvolt  S«ntJtivtty  for  20  4B  Oui«ttng 

Numvfical  R«fld-aut  on  each  Channil 

Built -In  Adjij$tabl«  "Tone  Bum''  Gin«Fator 

Front  Parwl  "Ton*  Eurrt"  Control 

Ac««frlf  WItiofi  t«3Z  &  14I3SSM  Xtats 

Individual  TrimnMr  Cvpaciton  for  both  TX/RX 

Motfvt  Front  End 

HtUcat  Resonator 

High  VSWR  Prai*ction  Circurt 

Revarw  Molarity  Pro  taction  Circuit 

NBFlUf     IS  KHz  CiMMMl  SepwMion 

BuittHn  SfHakar 

Extflrnal  Speakar  Jack 

Dynamic  Microphona  Includod 

Mobit?  Mounting  Brackat  Includail 

Quidt  Dtioonnaet  Pow^r  Cabta 

Fraqyancy  Rftnga  144-148  MHi 

6>4"W  X  2H"H  nUWO 

RaqoinRHntt; 
SCHirn:  13^  VDC  t  %Q% 

Rai»iv«:  .45  A 

Trtnimit:  2.6A  (IDW),  .7A  IIW^ 


SPECIAL  INCLUDES: 

A.WILSON  "WE-224" 

B.  MOBILE  MEKE 

C.  MOUNTING  BRACKET 

D.  146,52/52  SIMPLEX  CRYSTALS 


SUMMER  SPECIAL  on 
Wilson  Hand  Held  220  and  450 


2202  SM 

FREQUENCY  RANGE  220  -  225  MHz 

•  €  Channef  Operation 

>  Individujil  Triminers  On  all  TX/RX  Cryftaii 
i  AU  CryU-iU  Plug  in 

>  12  KHz  C«rtmJC  Filter 

-  10.7  and  4^^  KC  IF 

•  .3  Micm^Qll  SiiniHftivity  for  20  HB  QuktllAf 

-  weight'  1  lb.  14  Of.  »e»  BJtttry 
m  Battery  incticJtor 

•  Size;  t  ?/i  x  1  3/4  x  2  7/1 

«  5witctiADie  1  A  2.B  WAtIt  Output 
«<  12  VOC 

>  Current  Drain:   RX   14  MA,  TX  500  MA 
4  MtcTOfwitch  Mike  Button 

«  UnbreaJ^ible  tJixan^  dm 


USES  SAME  ACCESSORIES  AS  1405 

SUMMER  SPECIAL 


$ 


239 


95 


INCLUDES 

1 .  2202  SM 

2.  Flex  AntBnna 

3.  223.50  Simplex  Installed 


4502  SM 

FREQUENCY  RANGE  420  -  450  ft/IHz 


i  6  Chinntl  Op^eration 

•  Individual  Trtnimerton  lit  TX/RX  CrytUU 

•  All  CrytlAlt  Plug  in 

-  1^  KHZ  CtrifnlE  FiUar 

•  21.4  »nd  455   KC  tF 

-  ,3  Mitcfo^ratl  ScitsiHvlty  for  20  dS  Qiil«lin^ 

•  Wet«iil:  1  lb.  14  ox.  test  Balterv 

•  Battery  Indicator 

•  5tZBr  ■  7/1  K  t  3/4  x  I  ?/• 

«  Switchabls  1  &  l.t  Waitt  Output 
#  1 2  V  OC 

•  Cufreni  DrsinT  RX    14  MA«  TX  500  MA 

•  Mjcroiwitch  Mike  Button 
•Unbrflikible  Lexjn«  C«tt 


USES  SAME  ACCESSOFIIES  AS  1405 

SUMMER  SPECIAL 


ACCESSORY  SPECIALS 
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INCLUDES 

1.4502SM 

2.  FloK  Antenna 

3.  446.00  Simplex  Installed 


S^-ECIAL 
DESCniFTION                                P'-ICE 

BC) 

BATTERV  CHARGEA 

»34.9S 

gPt 

i^  EA,  AA  GOULO 
NICAO  BATTERIES  .  . 

.    14.9S 

BT1 

EXTRA  SATTERY 
THAV  ..,-.*,•- 

.     1,00 

l_CT 

LEATHER  CASE 

t4oa ,.*.... 

.   •.» 

LC2 

LEATHER  CASE 

1405.2202.  4502 

.     9.9S 

SMI 

SPEAKER  MIKE  FOR 
EARLY  MODE1.   1402 
?  PIN  CONNECTOR  .  , 

.24,95 

SM2 

Si>EAKER   MIKE   FOR 
ALL  NEW  HAND  HELD5 
WITH   ROUND  i  PIN 
CONNECTOR 14,ft 

TE-I  SMB-AUDIBl  f  TONE 
ENCODER 
INSTALUeO  ........ 

.    34.95 

TTP 

TOUCH-TONE  PAD  *  .  , 

.  4».»5 

INSTALLATION  AT 
TIME  OF  RADIO 
PURCHASE  ......... 

.FREE 

INSTALLATION  AT 
LATER  DATE,  ADO  .  . 

,   IS. 00 

XF'l 

10.7   KC  MONOLITHIC 
XTAL  FILTER 

.  d.ts 

CRYSTALS 

TX  or  RX 
(Commori  Fnequincy 

5.74 


BC   1   BATTERV  CHARGER 


I 


J.  K.  Bach 
Ivy  HUl  Road 
Wa/des  NY  125B6 
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Glass  Arm 


-the  dreaded  CWmans  disease 


This  is  the  age  of  the 
Natterer.  SSB,  FM  via 
repeater.  Teletype,  slow  scan. 
And  a  little  bit  of  Hand  Mod- 
ulation, mostly  confined  to 
Novices  and  old  men. 

Nearly  all  the  old  men  use 
an  electronic  keyer  of  some 
son,  usually  a  very  complex 
sort.  A  very  few  use  the 
mechanical  Vlbroplex,  None 
use  a  hand  key,  so  far  as  1 
know.  Only  Movices  use 
them,  and  in  most  cases, 
pretty  badly.  This  Is  a  pity^ 
for  the  fluent  use  of  a  hand 
key  is  less  a  skill  than  a 
knack.  In  any  case,  the  art 
has  long  since  been  lost. 

There  are  any  number  of 
books  that  tell  you  how  to 
hold  and  operate  a  hand  key. 
Every  book  on  learning  code 
does,  whether  il*s  the  Army 
Training  Manual  or  those  pro- 
duced by  various  magazine 
and  book  publishers.  They 
tell  you  everything  but  how 
to  send,  as  long  as  you  Ifke, 
without  acquiring  Tele- 
grapher's Paralysis,  or  ''Glass 
Arm."  Either  they  never 
heard  of  it,  or  think  it  wiser 
to  leave  the  question  atone. 
While  very  few  of  us  use  keys 
much,  it  is  nevertheless  a  very 
useful  and  important  skill. 

The  QRPP  boys  climb 
mountains  with  their  two 
pound     CW    transceivers    - 


besides  VFO-buffer,  FET, 
four  transistors  and  an  IC,  the 
thing  has  to  have  a  solid  state 
keyer  which  is  even  more 
complex  than  ihc  unit  it 
serves.  How  nice  if  a  small 
mechanical  key  -  homemade 
—  were  mounted  on  the  clip- 
board used  for  copying.  Or 
even  one  of  those  Japanese 
dollar  keys  that  have  been 
kicking  around  for  the  last 
twenty  years.  Compared  wilh 
the  '^good*'  solid  brass  tele- 
graph keys,  they  never  induce 
a  ''Glass  Arm*'  -  while  the 
*'good"  ones  wilL  So,  the 
Japanese  ones  not  only  save 
money,  weight,  battery 
power  and  bulk,  but  they  also 
save  arms  and  improve 
sending,  too. 

It  helps  in  your  FCC 
examination  if  you  can  send 
properly.  Only  one  in  ten,  or 
so,  fail  because  of  sending, 
but  even  that  is  too  much. 
The  straight  keys  are 
mounted  on  each  desk  where 
candidates  sit.  They  are 
easily  adjustable,  and  are 
usually  left  in  some  weird 
setting,  such  as  with  a  half 
inch  contact  spacing. 

The  receiving  exam 
eliminates  many  of  the  appli- 
cants^ so  that  the  examiner 
has  only  a  few  to  watch,  as  he 
prepares  to  listen  to  each  one. 
As  each  hopeful  adjusts  the 


key  to  his  liking,  the 
exciminer  makes  bets  with 
himself  about  who  will  fail 
and  who  will  pass.  He  gives 
each  applicant  a  paragraph 
out  of  a  manual  to  send. 

It  is  easy  to  tell  if  you 
passed.  The  examiner  does 
not  congratulate  you  and 
shake  your  hand;  he  listens  to 
your  four  or  five  Vs  and  the 
first  two  or  three  words,  and 
says,  "That's  enough."  You'd 
like  to  finish  the  paragraph 
but  he  won't  let  you.  From 
the  first  two  or  three  words 
he  knows  that  you  could  send 
for  Fifteen  minutes  without  a 
mistake  if  allowed.  He  knows 
telegraphers;  he's  one  himself. 
If  he  lets  you  send  two 
sentences,  you  may  scrape 
by.  Half  a  paragraph  only  if 
he  thinks  he  can  find  therein 
some  excuse  to  pass  you. 

Receiving,  of  course,  is  an 

entirely  different  matter, 
requiring  different  skills.  It  is 
very  definitely  harder,  as  ;my 
ham  knows* 

In  sending,  there  are  two 
schools  of  thought  about  the 
management  of  elbows:  on 
the  table  and  off  the  table.  If 
you  embrace  both,  the  key 
must  be  mounted  on  a  board 
with  a  non-skid  surface,  so 
that  it  may  easily  be  moved 
as  required. 

A  hand  key  requires  com- 


plete control.  The  hand  must 
be  easy  and  relaxed^  but  still 
in  full  control  of  everything 
the  key-lever  does.  Do  not 
depend  on  the  return-spring; 
its  function  is  lo  keep  the  key 
open  when  idle* 

For  your  first  practice 
session  {of  course  you  have  to 
practice,  but  fK>l  for  long)  the 
key  return-spring  should  be 
removed  entirely.  Put  the 
spring  in  a  glass  jar  so  it 
doesn't  gel  lost. 

Now,  in  order  to  send,  you 
have  to  "pump''  the  key- 
button  up  and  down,  holding 
it  between  forefinger  and 
thumb-  It  is  just  as  important 
to  lift  up  as  to  press  down. 

A  very  good  exercise  is  a 
long,  slow  series  of  dots.  It  is 
even  belter  to  time  this  by 
saying  aloud:  **Dot,  uh,  dot^ 
uh,  dot,  uh,"  making  the 
mark  (dot)  and  space  (uh)  as 
nearly  the  same  length  as  you 
can.  When  you  get  into  the 
rhythm  of  it,  it's  easy.  But 
don*t  speed  up. 

Silly  as  it  sounds,  this 
exercise  will  do  a  lot  for  you. 
Do  it  only  until  you  begin  to 
get  tired  of  it,  then  quit,  pui 
the  spring  back  in  and  send 
normally  for  a  while.  Don't 
push  it.  Next  day,  the  same. 
When  the  dotting  gets  easy, 
then  you  don't  need  it  any 
more  and  can  forget  it. 

You   will   discover   some- 
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thing:  You  won/t  l!ke  the 
spring  as  stiff  ^nd  heavy  as 
you  did  before.  Not  really 
light,  but  not  heavy  at  all. 

One  precaution:  Don't  let 
the  family  or  friends  hear  you 
going  **Dot,  uh,  dot,  uh," 
because  they'll  think  you  Ye 
going  dotty. 

Only  you  can  tell  how 
much  it  has  helped  your 
sending.  It  will  be  less 
"choppy"  and  *'itchy*'  than 
before.  And  you  will  develop 
a  sense  of  timing  that  helps, 
not  only  with  hand-sending, 
but  also  with  many  keyers. 
You  won*t  need  any  '*self- 
completing"  feature,  because 
you  will  be  the  boss  of  the 
keyer,  not  its  victim.  I  have 
seen  a  keyer  shake  a  man  like 
a  dog  shakes  a  rabbit  —  a 
nervous  phenomenon  we'll 
come  back  to  later.  Learn  to 
send  even  dots.  It  lakes  less 


than  half  an  hour,  spread  over 

the  week,  and  your  sending  - 

even  on  a  printer  keyboard  — 

will   improve.  And  be  easier 

and  more  fun. 

After    dotting,   dashing   is 

even  easier.  Again  you  time  it 

with  words  or  syllables;  ''Da 

da  dash  uh  dot  uh  dot  uh  dot 

ha  ha  ha  da  da  dash  uh  da  da 

dash  uh  da  da  dash  ha  ha  ha 

da  da  dash  uh  dot  uh  da  da 

dash  uh  da  da  dash.''  Boy!  — 

what  a  way  to  write  it!  The 

da-da-dash    is  all    mark,   key 

down,  of  course.  It  times  the 

dash   as  equal   to  three  dots 

run    together,    as    it    should. 

The  *'uh"  is  the  unit  space  as 

before. 

Now,    we    need    a    word 

space.    *'Uh    uh    uh"  sounds 

like  admonishing  the  cat,  so  I 

have  substliuted  the  friendlier 

"ha  ha  ha"  as  a  three-untt 

space. 


Of  course,  you  can  sub- 
stitute French  or  Japanese  or 
whatever,  and  in  any  case  you 
don*t  have  lo  practice  this 
long.  You  need  the  practice 
only  so  long  as  it  isn't  easy. 
When  it  is,  you  have  grad- 
uated, Don*t  make  work  out 
of  it  -  do  it  for  fun,  and  see 
how  fast  your  sending 
improves. 

I  have  emphasized  slow 
sending  —  slow  and  even, 
with  dots  and  unit  spaces  of 
like  weight  —  because  this 
prevents  a  jittery,  choppy 
style  which  is  hard  to  read 
and  murder  on  the  fist.  It 
sounds  a  little  heavy,  but 
your  dots  never  "drop  out." 
And  when  you  take  your 
exam  you  will  find  that  the 
black,  cast  iron  Beasl  from 
Hell  with  the  oil  cup  on  top 
of  it  (which  the  examiner 
won't    let    you    look    at)    is 


adjusted  to  send  perfect  code 
-  not  that  stuff  on  tapes  and 
records,  and  even  on  the  air. 

A  very  good  check  is  to 
watch  your  plate  milliam- 
meter  —  you  do  have  one, 
don't  you?  —or,  for  practice, 
send  into  your  ohm  meter. 
Dotting  should  read  exactly 
half  the  key-closed  value,  if 
you  dot  at  reasonable  speed. 
In  the  old  days,  telegraphers 
used  to  adjust  their  bugs  this 
way,  using  line  current  as  a 
guide, 

!f,  in  spite  of  everything 
(and  I  won't  believe  this)  you 
still  jitter  and  suffer  firom 
nerves  when  you  send,  a  good 
stunt  is  to  weight  your  key. 
Now  you  know  what  the 
photograph  is  about!  I  used  a 
can  of  meat  because  metallic 
lead  is  poisonous,  hard  to 
handle,  and    more  expensive 
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than  the  choicest  culs  of 
meal.  Any  pound  weight  will 
do,  A  pint  of  milk,  a  pound 
of  meat  —  anything.  And  it 
won't  be  wasted  -  fasten  it 
on  the  key  temporarily, 
practice  a  while,  letting  it 
slow  and  steady  you  down, 
and  then  eat  whatever  it  is  for 
lunch,  I  did,  yesterday. 

The  British  have  under- 
stood heavy  keys  for  a  long 
time,  while  we  laughed  at 
them.  We  could  send  twice  as 
fast  with  our  light  telegraph 
keys,  while  they  used  a  key 
you  gripped  with  a  fist  and  — 
it  seemed  —  pumped  water 
with.  We  laughed,  but  did 
you  ever  see  a  Limey  Sparks 
with  a  glass  arm? 

Again,  try  to  prevent  your 
friends  from  seeing  the 
weighted  key,  but  if  they  do^ 
shrug  and  taugh  along  with 
them.  Which  of  you  is 
learning  the  most,  and  who  is 
laughing  when  he  could  be 
learning?  YouVc  earning  your 
opinions.  Let  them  have  their 
fun. 

So  far  I  haven't  mentioned 
[he  **  tapping"  technique. 
There  was  once  a  popular 
radio  organization  of  "A-T* 
guys  called  *'l  Tappa  Key." 
Do  you  know  who  taps  keys? 
Old  telegraphers  with  glass 
arms  and  their  imitators, 
that*s  who. 

1 1  seems  stiked  and  preten- 
tious (and  inflexibte!)  to  sit 
down  with  your  feet  flat  on 
the  floor  and  send  with  a 
hand  key,  using  the  edge-grip. 
This  is  very  much  like  the 
Palmer  Penmanship  Method 
which  we  Faithful  Old 
Fellows  learned  generations 
ago<  And  this  is  no  accident. 
If  you  write  a  lot  by  hand, 
you  either  use  \i,  or  your 
hand  cramps  and  you  wind 
up  writing  an  illegible  scrawL 

Besides,  editors  demand 
typewritten  material,  and  for 
good  reason. 

While  I  write  like  a  doctor; 
I  can  send  with  a  hand  key  as 
long  as  t  want  to  -  with  very 
few  errors.  And  with  a  Bug, 
and  with  any  solid  state 
keyer. 


I  had  a  buddy  once,  who 
got  himself  a  glass  arm.  He 
could  not  send  even  one  word 
with  his  right  hand,  so  he 
switched  over  and  relearned 
to  telegraph  with  his  left.  It 
was  just  a  matter  of  time 
before  the  left  went  too,  but 
he  got  himself  promoted  and 
didn't  have  to  telegraph  any 
more.  So  there  is  a  remedy, 
but  avoidance  is  the  best 
policy. 

And  this  is  ea^v  The 
secret  is  in  the  key  adfust- 
ment  -  you  loosen  the 
"trunnions,"  or  the  lightness 
of  the  needle-and-cone  bear- 
ings on  each  side  of  the  key, 
until  you  can  shake  the  key 
lever  from  side  to  side.  There 
must  be  as  much  side-play  in 
the  lever  as  there  Is  up-and- 
down  motion  between  the 
key  contacts,  That^s  all  there 
is  to  it. 

You  won't  beHeve  this. 
That's  ail  right;  I  didn't 
believe  it  either,  until  1 
proved  it  through  experi- 
ment. The  dollar  key  I  men- 
tioned earlier  has  no  side 
adjustment.  Either  it  has 
cylindrical  ears  that  poke 
through  holes  in  the  U-shaped 
mounting  bracket,  or  it  has 
conical  ears  which  should  be 
ground  into  cylinders.  Never 
mind  the  sloppy  feel;  your 
arm  is  more  important  than 
anyone's  opinion.  You  need 
that  slop,  whatever  key  you 
use. 

Probably  you  have  a  good 
solid  brass  key  with  side 
adjustments.  Well  then, 
unscrew  the  side  screws  and 
lock  them  at  the  point  that 
you  can  move  the  lever  side- 
ways the  same  amount  that 
you  pump  it  up  and  down.  It 
will  feel  "funny/'  but  send  a 
few  minutes  -  at  least  a 
paragraph.  If  you  can  keep 
going,  do  so. 

Now  adjust  the  key  up 
snug.  Not  to  binding,  or  with 
noticeable  friction;  just 
barely  enough  to  prevent 
side-motion.  Now  send,  and 
see  how  your  arm  feels.  Does 
it  begin  to  tighten  up,  and  do 
you  begin  to  make  errors? 


Loosen  Ehe  key.  You  may 
need  a  couple  of  sessions  to 
convince  you,  if  you  are  on 

the  stubborn  side,  so  there  is 
no  need  to  risk  your  arm 
while  you  decide.  But  the 
arm,  and  how  it  feels,  tells 
the  story*  Stubborn  or  no,  I 
know  how  that  key  adjust- 
ment will  wind  up!  You  will 
never  send  with  a  tight  key 
again! 

So  much  for  the  practice, 
now  for  the  theory:  Our 
grandparents  used  to  explain 
any  number  of  things  as  being 
the  result  of  ** nerves."  The 
trouble  with  one  word  ex- 
planations is  that  they  don't 
lay  il  out  for  you.  In  this 
case,  though  telegraphers  and 
doctors  alike  knew  perfectly 
well  that  Telegrapher's 
Paralysis  was  a  nervous  con* 
dJtion,  only  the  more 
observing  saw  any  connection 
between  a  tight  key  and  a 
glass  arm.  And  even  they 
hadn't  the  least  notion  how 
such  a  connection  might 
work. 

The  first  clue  came  from 
the  work  of  H.  S-  Black,  of 
the  Bell  Telephone  Labs,  who 
invented  negative  feedback 
amplifiers  in  ihe  thirties.  To 
him  the  invention  meant 
stable  telephone  repeaters, 
and  high  fidelity  at  less  cost. 
But  to  physiologists,  expert* 
mental  psychologists,  and 
other  researchers  into  the 
living  body  and  its  operation, 
it  offered  an  explanation  that 
had  been  lacking  before. 
When  you  put  your  hand  out 
to  touch  something,  how  did 
the  hand  stop  where  you 
wanted  it  to?  Feedback,  by 
various  paths,  was  a  concept 
thai  fitted  all  the  observed 
facts.  Il  simplified  explana- 
tions; it  predicted  results.  The 
idea  that  something  caused 
by  the  original  action  that 
opposed  and  controlled  it  was 
new  and  exciting. 

I  have  two  pocket  calcula- 
tors. One  has  a  keyboard  that 
clicks  under  finger  pressure, 
like  a  typewriter  key.  The 
other   keyboard  has  keys  of 


the  conductive  plastic  foam 
type.  And  be  it  ever  so 
bounceless,  I  don*t  like  it, 
because  it  feels  iusl  like 
stepping  in  a  cow-ctap.  It  is 
just  mushy;  the  other  key- 
board lets  my  fingers  know 
when  to  stop  pressing^  with  a 
click  that  is  felt  as  a  vibra- 
tion. Expecting  this,  I 
actually  cracked  the  circuit 
board  on  which  the  mushy 
keys  were  mounted,  trying  to 
make  them  react  as  expected. 
I  had  to  cernent  another 
board  onto  it  to  prevent 
breaking  the  printed  connec- 
tions. 

Also,  I  worked  for  a  time 
at  a  broadcasting  station  as  a 
transmitter  operator.  The  on* 
off  buttons  controlling  the 
circuit  breaker  for  the  high 
voltage  were  of  the  industrial 
type.  They  were  spring- 
loaded  and  all  that,  but  had 
absolutely  no  follow  at  alL 
Everybody  hated  them  —  you 
couldn't  tell  anything  by  feel. 
They  pve  a  disconcerting 
impression  of  antklpating 
you,  as  if  they  operated  while 
you  were  only  thinking  about 
pushing  them. 

Ask  any  target  shooter 
what  a  bad  trigger  pull  will  do 
to  his  scores. 

The  fact  is  that  most  of  us 
are  confused  and  uneasy 
when  something  doesn't  **feel 
right,"  This  applies  to  tele- 
graph keys,  too*  The  rigidity 
of  the  side-adjustment,  the 
absence  of  side-play,  dulls 
and  reduces  the  feedback  that 
monitors  what  flows  out  of 
our  brain,  down  the  arm  to 
the  fingers,  and  into  the  key. 
This  is  my  theory.  No  one 
else  has  ever  said  that  this  is 
true,  so  far  as  I  can  find  out 
-  and  Tve  tried!  —  if  only 
because  telegrapher's 
paralysis  is  as  dead  as  its 
victims,  for  the  most  part.  It 
is  one  of  the  rarest  of 
diseases,  so  far  as  telegraphing 
goeSi  but  it  has  other  mani- 
festations, and  should,  by  all 
means,  be  understood. 

We  have  to  have  feedback, 
lest  the  nerves  rebel  through 
confusion*  I  have  seen  a  man 
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standing,  back  arched,  face 
contorted,  arm  stiff,  trying  to 
telegraph  by  tapping,  I  didn't 
laugh.  Telegraphing  was  part 
of  his  job^  and  for  him  it  was 
torture.  Of  course,  he  could 
send  like  a  streak  with  a  bug. 
If  you  check  the  old  ads,  you 
will  see  that  they  claimed 
"ease"  and  "speed"  as  selling 
points.  But  bugs  were  and  are 
very  expensive  -  aside  from  a 
few  broker  operators,  most 
sales  were  to  telegraphers 
who  had  glass  arms.  They 
were  as  helpless  without  their 
bugs  as  a  present  day  gram- 
mar school  student  without 
his  pocket  calculator. 

Lyall  Watson,  in  his  book 
Super  Nature^  has  some 
interesting  things  to  say.  He 
tells  of  experiments  in  1945 
in  which  Grey  Walter  and  his 
colleagues  used  flashing  lights 
during  brain  wave  tests  and 
their  patients  went  into  con- 
vulsions. Other  workers  have 
had  similar  results  when  the 
rale  of  flashing  coincided 
with  certain  brain  wave 
patterns.  The  most  consistent 
seizures  occurred  when  the 
brain  waves  themselves  were 
made  to  trigger  the  light, 
something  like  a  buzzer  or 
multivibrator  action.  Under 
this  arrangement,  half  of  the 
patients  had  spasms.  And 
they  had  no  history  of 
epilepsy [  Watson  also  men- 
Lions  a  bicyclist  who  blacked 
otJt  while  riding  down  a  lane 
with  trees  along  its  sides. 
When  the  sun  was  low 
enough,  the  flickering  pro- 
duced by  riding  past  the  line 
of  trees  was  enough  to  cause 
blackout  -  not  just  once  but 
several  times.  How  many 
mysterious  automobile  acci- 
dents, do  you  suppose,  are 
caused  by  something  like 
this? 

In  1927  I  went  to  work 
for  AT&T.  1  knew  a  little 
International  Morse,  not 
much,  and  I  discovered  that 
Morse  was  quite  a  lot 
different.  It  was  faster,  too, 
once  you  learned  to  read 
spaces  between  clicks  instead 
of  tone  pulses. 


There  was  a  full  telegraph 
department  with  a  few 
printer  circuits,  but  mostly 
htind-operated  Morse.  In  the 
test  room^  vi/here  I  worked, 
there  were  ai  least  a  dozen 
**test  wires.'*  These  were 
simple  Morse  circuits  with  a 
sounder  mounted  high,  well 
above  the  jack-fields,  next  to 
the  carvings  of  **  Nek  kid 
Wimmen"  which  were 
standard  decoration  in  those 
days.  Now  we  got  plastic 
strips*  Down  on  the  key  shelf 
in  a  clutter  of  switch- keys 
and  cord-circuits  and  such, 
dwelt  the  telegraph  keys.  The 
clutter  was  not  conducive  to 
good  sending,  but  we  had 
men  who  could  do  it.  For  one 
thing,  telephony  was  just 
something  added  to  their 
Morse  experience.  They  were 
operators;  that  is  how  they 
got  their  jobs.  They  learned 
how  to  operate  a  Wheatstone 
Bridge,  and  gain  a  repeater, 
and  that  was  about  it,  The 
test  wires  were  used  for  com- 
munication  between   offices. 

In  those  days,  a  telephone 
route  between  cities  was 
likely  to  have  just  one 
standard  40  wire  line.  Open 
wire,  not  cable.  That  meant 
20  side  circuits,  ten 
phantoms,  thirty  phone 
circuits  in  all.  The  side 
circuits  were  all  composited 
(a  composite  set  was  a  low 
pass  filter)  and  a  telegraph 
wire  —  nearly  always  half- 
duplex  —  couid  be  connected 
to  each  wire,  giving  forty 
telegraph  wires^  two  way. 
That  is  where  the  name  *'and 
Telegraph"  comes  from. 
These  did  not  carry  public 
messages,  by  agreement  with 
Western  Union;  they  were  alt 
either  leased  wires,  or  test 
wires. 

You  had  to  be  conscious 
of  your  own  office  call;  when 
you  heard  it,  you  interrupted 
the  circuit  to  **break"  the 
distant  operator.  When  you 
heard  the  wire  close,  you  said 
**r'  and  Hsiened  to  his  first 
words.  Invariably  he  wanted 
something  simple,  and,  while 
he     was     telling     you,     you 


walked  away  and  did  the  job, 
fistening  all  the  while.  Then 
you  came  back  a  few  seconds 
later  and  said  OK.  The  most 
convenient  system  you  ever 
saw;  it  took  a  lot  of  effort 
and  determination  for  the 
High  Brass  to  kill  it.  We  liked 
it.  Radio  Traffic  men  are 
aiming  at  such  operation  with 
their  "break-in/* 

I  was  just  a  kid  then;  my 
co-workers  were  30  lo  60 
years  old.  The  older  men  %oi 
bored  when  work  was  light 
and  they  weren't  kidding  me. 
Then  they  resorted  to  horse- 
play. A  favorite  gambit  was 
to  loosen  the  trunnions  to  the 
critical  point  so  that  when 
the  key  was  touched,  the 
lever  would  explode  out  of  it 
like  a  mousetrap  and  the 
spring  would  be  lost.  The 
victim  had  to  try  sending 
with  the  switch*lever,  by 
which  the  circuit  was  kept 
closed  while  idle.  This  is  like 
telegraphing  with  a  knife- 
switch,  and  he  would  swear 
loudly  to  the  delight  of  the 
perpetrators. 

As  I  say,  I  was  young.  This 
did  not  suit  my  sense  of 
propriety.  Besides,  I  had 
noticed  that,  even  when  in 
working  condition,  the 
adjustment  was  very  sloppy. 
So  to  be  helpful  I  would 
tighten  them  to  what  I 
thought  was  the  "proper" 
adjustment.  In  other  words,  I 
was  a  wise  guy,  just  as  the 
kids  are  today,  and  for  the 
same  reason:  ignorance. 

My  '^adjustment''  never 
lasted  long,  so  one  day  I  took 
a  pair  of  gas*pliers  and 
tightened  all  the  lock  nuts. 
And  then  it  really  hit  the  fan. 
Grown  men  running  up  and 
down  and  cursing  and 
threatening  mayhem  and 
worse  for  the  unspeakable 
scoundrel  who  no!  only 
messed  up  all  the  key  adjust- 
ments but  had  the  un- 
utterable gall  to  LOCK  them 
that  way!  I  watched  them 
searching  behind  the  test- 
board  and  under  the  duplex 
tables  and  even  up  on  the 
cable   racks    for  the  dastard, 


whoever  he  might  be,  while  I 
was  in  plain  sight  and  feeling 
a  little  exposed.  I  knew  who 
it  was,  all  right.  It  was  me.  1 
was  dimly  aware  that  1  was 
being  taught  something,  and 
with  more  tact  and  good 
humor  than  I  deserved.  Later 
I,  too,  put  on  a  show  of  rage 
and  incipient  insanity  when, 
as  a  chief,  I  had  to  make  a 
point!  You  can't  do  it  often, 
but  it  works,  il  works!  The 
difficulty  is  in  keeping  your 
face  straight. 

I  asked  one  of  the  older 
men,  who  had  been  patient 
with  me,  what  it  was  all 
about.    ''Don't    you    know? 

Send  on  a  key  without  side- 
play  dnd  you  get  a  glass 
arml" 

My  informant  was  one  of 
the  few,  even  in  that  office  at 
that  time,  who  knew  what 
caused  Telegrapher 's 
Paralysis;  he  knew  that  it  was 
due  to  bad  key  adjustment 
and  "nerves/'  and  that  was  as 
much  as  anyone  knew.  In  the 
years  since,  I  have  asked 
questions  at  every  oppor- 
tunity and  so  far  have  had 
not  one  answer  that  means 
anything-  I  have  puzzled  over 
it  for  those  same  years,  and 
the  work  of  Norbert  Weiner 
and  others  gave  me  my  first 
clue.  It  is  entirely  possible 
that  I  am  the  only  man  alive 
who  actually  does  know;  I 
hope  not,  and  would  be  de- 
lighted to  hear  from  anyone 
else  who  does.  But  I  am 
afraid  that,  until  now,  I  have 
been  a  torch  bearer. 

This  story  will  un- 
doubtedly be  classified  under 
Dewey  Decimal  System  in 
some  library  or  other,  and 
will  still  be  obscure.  However, 
it  will  be  in  print,  and  not 
locked  up  in  the  heads  of 
dead  men.  The  knowledge^ 
aside  from  help  to  key  nicn, 
might  even  furnish  an  impor- 
tant clue  to  the  psychologists 
and  other  workers  in  the 
field- 
Be  that  as  it  may,  you 
have  no  excuse  for  acquiring 
a  glass  arm.  You  know 
better.  ■ 
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announces  the 


If  you  have  one  of  these  fine  rigs ,  . . 
. . .  or  any  transceiver  whose  transmit   crystals 
are  6-8-12  MHz  and  receiver  crystals  are  in  15  or 
45  MHz  range,  and  are  tired  of  buying  crystals, 

but    you    can't    afford    $400-$700   for   a    new 
synthesized  rig  ,  . , 
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VHF  Engineering  now  gives  you  an  inexpensive 
alternative  with  its  versatile,  unique  "Synthe- 
sizer 11/' 
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The  Synthesizer  II  is  a  two  meter  frequency 
synthesizer. 

Frequency  is  adjustable  in  5  KHz  steps  from 
140,00  MHz  to  149.995  MHz  with  its  digital 
readout  thumb  wheel  switching.  Transmit  off- 
sets are  digitally  programmed  on  a  diode  matrix, 
and  can  range  from  10  KHz  to  10  MHz,  No  ad- 
ditional components  are  necessary! 

SPECIFICATIONS 

•  Frequency:  140.000  -  149595  MHz 

•  Transmit  offsets:  Simplex,  +600 KHz,  -600KHz 

•  Plus  3  additional  field  programmable  offsets, 

•  Output:  3  volts  to  a  50^  load 

•  Input  voltage;  11  -  18VDC  ai  .900  amps 

•  Size:  8"  long  x  5!^"  wide  x  IYa"  high 

20,32CM  X  13.97CM  x  5J15CM 

•  Complete  kit  including  all  electronics,  crystal,  thumb 

wheel  switch,  cabinet,  etc. 

Kit  only  $169.95        Wired  and  tested  $239.95 


ORDER  FORM 
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TERMS:  COO.,  tash  or  chnct 
wUh  order.  Wc  aIsq  Accept 
BjnkAmeriuiit  4iid  M^tct 

CLAIMS:  NQlily  VHF  or^  tW 
Ctfrwr  9(  djnvip  within 
Wrtfi  {79  6if%  of  recnpt  of 
lihiiprneiTL. 

fttTURNS:  Obi  J  in  aulhor'u- 
lion  ffom  VH^   tKifOFc  re- 

PRICES  AhfD  SPECIFICA- 
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without  fiotit*. 
SHlfflMG  INFORMATION: 
All  liiipintrni  jft  fjOM-  Binfr 
hjinion,  N.Y.  U*02,  S»iip- 
mentih  will  be  muSf  tiv  iHc 
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Stop  at  our  booth 
at  the  Dayton  Hamfest .  . . 
Register  for  free  drawing. 
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TXT 44 B  Kit, 
TX144B  W/T. 
TX220B  Kit. 
TX220B  W/T. 

TX432B  Kit . 
TX432B  W/X 


RXSOC  Kit  ,  , 
RX144CKit.  . 

RXT44CW/t  , 
RX220C  .  .  ,  , 
RX432CKit,  . 

rvAl^l   B    4    fl     A    *     ■ 


transmitter  exciter  —  1  watt  — 

Jt    rnCLCI  3  -rn        .       -r       ^      m      ^      m      m-      m      r      * 

same  as  above  —  faciofy  wired 

and  tested      .  .  ,  . 

trdnsinUier  exciter  —  1  watt  — 

same  as  above  —  factory  wired 
and  tested 

transmitief  exciter  452  MHz   . 

same  as  above  —  factory  wired 
and  tested      ._..«<.>».. 


30-60  MHz  rcvr  w/2  poie  10.7 
MHz  crystal  filter  ........... 

140-170  MHz  rcvr  w/2  poTc  T0.7 
MHz  crystal  filter  *  ,,.*,,.,, 
same  as  above  —  factory  wired 
and  tested      ........>.*.* 

210-240  MHz  rcvT  w/2  pole  t0,7 
MHz  crystal  filter  .*.♦»...*. 
452  MHz  fcvr  w/2  pole  1 0.7  MHz 
crystaJ  filter     ....,,*.,... 

accessory  fitter  for  above  receiver 
kits  gives  70DB  adjacent  channei 


HT1446  Kit.  . 

2  meter  —  2w  -  4  channel  —  hand 
held  xcvrwith  crystals  for  146.52 

Jfi  III  U  I  b  A  «*i=*'a-«Ba*«»iv««« 


PA2501H  Kit  . 


PA2501H  W/T. 
PA40I0H  Kit  . 
PA4010H  W/T. 
PA144/15  Kit. 


PA1 44/25  Kit 

PA220/15  Kit 
PA432/10Kil 

PA1 40/70  .  . 

PA140/30  .  . 


2  meter  power  amp  —  kit  Iw  i5  — 
2Sw  out  with  solid  slate  swilchiog, 
case,  connectors    ,  .  »  +  .  ^  .  .  .  . 

same  as  above  —  factory  wired 
and  tested     ^^^^rw******- 
2  meter  power  amp  —  lOw  in  — 
40w  out  —  relay  switching    .  <  *  , 
same  as  above  -  factory  wired 
and  tested     .....»...<**'■ 

2  meter  power  amp  —  1w  in  — 
1  5w  out  —  less  case,  connectors 
and  switching     ........... 

similar  to  PA  144/1 5  kit  except 

Similar  to  PA  144/1 5  for  220  MHz 

power  amp  —  stmiiar  to  PA  144/1 5 
except  lOw  and  432  MHz      .... 
lOw  ir;  —  140w  out  -  2  meter 
amp  —  factory  wired  and  tested    - 
30w  in  —  140w  out  -  2  meter 
amp  —  factory  wired  and  tested    . 


49.95     \J\ 
39.95 

59.95 


8^0 


129.95 


39.95 

49.95 

39.95 
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PS3  Kit.  .  . 
PS  T5C  Kit  , 


PS  ISC  W/T 
PS25C  Kit  . 


PS25C  W/T 


.  «    1 2  volt  —  power  supply  regulator 

card 8.95 

,  -   NEW  "  15  amp  -  12  volt  regulated 

power  supply  w/case,  w/fold*back 

current  limiting  and  overvoltage 

protection     , 79.95 

.  .   sajne  as  above  —  factory  wired 

and  tested      .,....,        94-95 

.  .    NEW  -  25  amp  -  12  volt  regulated 

power  supply  w/case,  w/foid-back 

current  limrtingand  overvoltage 

protection     ...,*.. 129,95 

.  .   same  as  above  -  factory  wired 

and  tested 149.95 


Kh 


Kit 


repealer  —  2  meter  —  15w  - 
complete  (iess  crystals)    ...*.. 
repeater  -  220  MHz  —  15w  - 
complete  (less crystals)    .***,, 
repealer  -  10  watt  -  432  MHi 

(less  crystals) 

repeater  —  15  watt  -  2  meter  - 
factory  wired  and  tested     

repeater  -  15  watt  -  220  MHz  — 
factory  wired  and  tested     .  .  .  .  . 

repealer  -  10  watt  -  432  MHz  — 
factory  wired  and  tested 


*  •  *  * 


OTHER   PRODUCTS   BY  VHF  ENGINEERING 

GDI  Kit  ....    10  channel  receive  xtal  deck 

w/drode  switching .,....,   $  6.95 

CD2  Kit  .  .  ^  .    10  channel  xmit  deck  w /switch 

and  trimmers   ..*.^..........      14.95 

COR2  Kit  .  .  .    complete  COR  with  3  second  and 

3  minure  timers    *.,.,,*,._  ^  ,  ^ 


SC3  Kit    ....    10  channel  auto-scan  adapter  for  RX 
Crystals    ....    we  stock  most  repeater  &  simplex 

pairs  from  146.0-147.0  (each)    *  ,  , 


19.95 

19.95 

5,00 
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R>b  Uoyd  WB9LTA 
S820  N.  Hurai  Si. 
Indisnapolis  IN  46220 


Mobile  Autodialer 


-  six  preprogrammed  numbers 


Most  of  us  seem  to  dial 
4  or  5  numbers  most 
often  when  using  autopatch. 
And  it  always  seems  you 
decide  to  make  that  impor- 
tant call  when  you're  up  to 


your  , .  .  ah  .  _  bumper  ,  . , 
in  traffic.  This  situation,  and 
a  near  miss  on  the  express- 
way, is  why  I  fell  the  need 
for  the  WB9LTA  autodialer  - 
and,    of    course,    the    never 


ending    "need"    For    a    new 
gimmick. 

The  features  of  this  auto- 
dialer are:  rapid,  error-free 
dialing  of  any  one  of  6  pre- 
programmed phone  numbers; 


automatic  transmitter  keying; 
simple  operation  -  set  the 
rotary  switch  and  push  the 
activation  button;  optional 
keyboard  for  unprogrammed 
numbers;  optional  acoustic 
coupling;  and  rock  stable 
touch  tone  generator, 
requiring  no  tuning. 

The  heart  of  the  autodialer 
is  a  new  McMos®  chip  From 
Motorola,  the  MC 1441  OP. 
This  is  a  2  of  8  tone  encoder, 
specifically  designed  for 
touchtone  applications.  It 
uses  a  1  MHz  crystal  divided 
internally  to  generate  the 
basic  tones.  It  is  accurate  to 
±54%,  well  within  the  specs 
required     to     key    Bell    TT 
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Fig,  I.  Block  diagram. 
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circuits.  To  achieve  the 
sequential  dialing  necessary 
to  dial  a  phone  number^  a  1 
of  1 5  data  distrtbulor  stepped 
by  a  BCD  decimal  counter 
was  chosen,  A  NE555  timer 
was  chosen  to  provide  the 
clocking  for  the  circuit. 

The  oniy  really  critical 
parts  of  the  circuit  are  the 
tone  frequencies^  which  are 
controlied  by  the  MCI  4410 
and  the  crystal;  the  digit 
pulsing  rate,  which  is  con- 
trolled by  the  555  and  R2; 
and  the  inter  digit  time,  which 
is  controlled  by  the  program- 
ming of  the  outputs  of  the 
74154,  A  note  regarding  the 
digit  and  interdigit  timing: 
Beil  specs  call  for  a  75  msec 
lone  pulse,  separated  by  a  25 
msec  interdigit  space  (worst 
case  specs),  to  reliably  access 
Bell  equipment.  Some  offices 
may  respond  to  Faster 
pulsing,  but  not  all  will.  This 
circuit  is  designed  to  ftl  these 
specs,  with  some  **security 
hedge"  built  in. 

How  It  Works 

First,  a  word  of  explana- 
tion: I  am  not  an  engineer.  I 
look  on  ICs  as  "little  black 
boxes,"  I  don't  understand 
how  many  of  them  work,  or 
what's  in  them.  All  I  care 
about  is  what  can  be  done 
with  them,  and  how  to  wire 
them  together  to  make  them 
do  the  job  you  want  done, 
Don  Lancaster ^  book^  'The 
TTL  Cookbook,"  has  been  a 
great  help  here.  But  just  plain 
"trial  and  error"  has  been  my 
best  teacher.  With  that,  here 
goes  an  explanation  of  how 
this    device    works    {refer   to 

Fig.1). 

When  you  push  the  start 
button,  ICl  starts.  ICl  is 
wired  as  an  a  stable  multi- 
vibrator, with  the  frequency 
controlled  by  R2  and  C2.  The 
output  of  ICl  is  fed  to  IC2. 
IC2  is  a  decimal  divider  which 
puts  out  a  BCD  sequencing 
code  at  the  rate  dictated  by 
ICl.  The  BCD  outputs  of  IC2 
are  applied  to  the  inputs  of 
IC3,  a  1  of  16  data  distrib- 
utor. The  outputs  of  IC3wiil 


be  brought  to  logic  0,  one  at 
a  time,  then  will  go  back  to 
logic  1 .  The  rate  at  which  this 
happens  is  controlled  by  the 
clock  (ICl).  Which  outputs 
change  is  controlled  by  iC2. 
The  outputs  of  1C3  are 
routed  through  switch  1  to 
control  which  digit  tones  are 
applied  to  the  audio  output 
at  any  given  time.  Note  that 
only  every  other  output  of 
IC3  is  used;  this  provides  for 
the  interdigit  timing  (which  is 
equa!  to  the  digit  liming). 
Switch  1  is  the  programming 


give  the  digtl  output.  The 
digit  output  is  coupled  to  the 
rig  through  the  coupling  cap, 
C7.  R6  controls  the  output 
teveL  If  acoustic  coupling  is 
desired,  the  optional  ampli- 
fier consisting  of  02  and  Q3 
is  used,  and  is  direct  fed  from 
the  level  control  pot  (R6),  C7 
is  not  used  in  ihis  application. 
PTT  control  is  achieved  by 
applying  the  pulse  at  IC3,  pin 
16  to  the  base  of  switching 
transistor  Ql.  The  collector 
of  01  provides  a  ground  path 
to  activate  the  PTT  circuit  in 


available.  A  vectorboard 
could  be  used,  but  the 
number  of  diodes  in  the 
matrix  may  make  the  final 
device  unreliable  unless  you 
epoxy  the  diodes  to  avoid 
movement. 

Assembly  is  straight- 
forward, with  no  special  pre- 
cautions needed  except  in 
handling  IC4,  Since  it  is  a 
CMOS  device,  it  is  subjea  to 
damage  from  static  elec- 
tricity. Do  not  remove  it 
from  its  carrier  until  you  are 
ready    to    insert   it    into  the 


+ir  TO  i^Yns: 


SWITCH  \    tHC^WN  IN 


device.  It  controls  the 
sequence  in  which  the 
numbers  are  dialed,  and 
which  numbers  are  dialed. 
The  diodes  on  the  inputs  of 
IC4  and  the  outputs  of  tC3 
connect  (by  jumpers)  to 
switch  1,  and  form  the  pro- 
gramming matrix.  1C4  is  ihe 
tone  generator.  It  has  seven 
inputs,  which  correspond  to 
the  seven  basic  touchtones. 
When  a  low  tone  input  and  a 
high  tone  input  are  brought 
to  ground  simultaneously,  a 
TT  digit  is  generated.  See 
Table  1  for  which  inputs 
generate  which  digits. 

The  high  group  and  low 
group  outputs  are  combined 
through  isolating  resistors  to 


Fig.  2.  Schematic, 

most  rigs  when  Q1  is  biased 
on.  If  your  rig  uses  a  positive 
voltage,  or  diode  switching  to 
activate  the  PTT,  then  you 
will  have  to  use  the  optional 
circuit  shown. 

Construction 

Parts  procurement  may  be 
a  problem  in  some  cases, 
especially   in   obtaining    IC4, 

its  associated  crystal  and 
SWL  Sources  For  these  parts 
are  provided  in  the  parts  list* 
The  optional  lone  pad  is  also 
a  problem,  and  again,  sources 
are  in  the  parts  list. 

A  PC  board  is  the  most 
desirable  way  to  build  this 
project,  and  a  layout  is  pro- 
vided. Etched  boards  are  also 


circuit.  At  that  time,  you 
should  run  a  strap  from  your 
wrist  to  an  earth  ground,  to 
bleed  off  any  static  buildup 
on  your  hand.  DO  NOT 
touch  anything  electrical  in 
your  shack  while  you  are 
grounded.  If  you  work  on  a 
wood,  concrete,  or  tile  floor 
and  wear  rubbersoled  shoes 
and  cotton  clothes,  static 
buildup  is  unlikely,  and  you 
needn't  ground  yourself. 

Wiring  the  jumpers  in  the 
diode  matrix  requires  some 
care,  to  be  sure  the  correct 
digit  tones  will  be  generated. 
Refer  to  Table  2  for  these 
connections. 

To  simplify  construction, 
program  the  individual  phone 
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PC  board f  bottom  view;  iniernal  wiring  view. 
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Standard  TT  digits 


Special  control  digits 


Tabfe  L  MCI 4410  Digit  Connections. 
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Fig:  3.  Keyboard  connections. 
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f/j,  4.  Optional  audio  amp. 
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F/^.  5*  Optional  PTT  methods. 


Table  2  Diode  Matrix  jumpering. 


numbers  on  switch  1  before 
wiring  the  jumpers  from  IC3 
and  from  the  diode  matrix  to 
it.  When  programming  SW1, 
avoid  confusion  by  labeling 
the  various  wafers  of  the 
switch  with  A  through  G/*  A'* 
corresponds  to  the  first  digit 
of  the  phone  number  and  to 
the  point  on  the  diode  matrix 
to  which  ii  will  be  attached. 
''B**  corresponds  to  the 
second,  etc.  The  wiper  for 
wafer  '*A"  will  connect  to 
diode  '*A'*  on  the  board,  etc. 
Position  1  on  each  wafer  will 
be  used  to  program  the  first 
phone  number,  position  2, 
the  second,  and  so  on.  Refer 
to  Table  3  for  an  example  of 
programming.  Note  that  any 
digit  is  only  brought  from  the 
diode  matrix  to  the  switch 
once.  Whenever  that  digit  is 
needed  in  programming  again, 
simply  jumper  it  from 
another  point  on  the  switch 
which  represents  the  same 
digit.  In  the  example  shown 
in  Table  3,  the  digit  "4"  was 
brought  to  switch  1,  wafer  B, 
position  1  from  the  diode 
matrix.  Then  jumpers  were 
used  from  wafer  B,  position  1 
to  wafer  E,  position   1,  and 


from  wafer  E,  position  1  to 
wafer  F,  position  1  to  wafer 
G,  position  2. 

After  the  phone  numbers 
are  programmed  on  the 
switch,  then  bring  the 
jumpers  from  the  diode 
matrix  to  the  necessary  digit 
and  wiper  points  on  SWl. 
Now,  recheck  the  program- 
ming for  errors.  Trace  from 
the  R  positions  on  IC4  to  the 
C  positions  to  verify  the 
correct  tones  as  shown  in 
Table  2,  then  trace  the  wiring 
through  SWl  to  verify  that 
Ihe  correct  phone  numbers 
exist  in  each  position.  This 
should  complete  the  switch 
programming. 

If  a  keyboard  is  used, 
jumper  from  each  digit  on  the 
diode  matrix  to  the  correct 
pin  on  the  keyboard, 
referring  lo  Fig.  3  for  the 
pinout  on  the  specified  key- 
board. Other  keyboards  may 
be  used,  but  they  should  pro- 
vide a  common  contact  on 
each  digit,  and  an  isolated 
contact  for  each  digit.  A 
multiplexed  board  will  work, 
but  it  still  must  have  a 
common  coniait  for  ground 
in  each  digit*  A  16  digit  key- 
board may  be  used,  but 
diodes  are  not  included  in  the 
matrix,  and  would  have  to  be 
added. 

U  is  suggested  that  sockets 
or  mo  lex  type  pins  be  used 
on  all  ICs.  Also,  use  a  good 
grade  capacitor  for  CI  and 
C2j  and  a  5%  resistor  for  R2, 
4,  and  5.  Other  part  values 
are  not  critical. 

Testing 

Prior  to  testing,  double- 
check   all   wiring  —    ICs  are 

great  till  you  apply  voltage  to 
the  wrong  point!  Also 
recheck  the  PC  board  for 
hairline  trace  bridges,  or 
solder  bridges;  I  had  3  solder 
bridges  on  my  prototype. 
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HERE  ARE 

fHE  BUYS 


FROM  GENAVE 


IM 


21s 


GTX-  1 00 


11/4 -Meter  FM 

100  Channel  Combinations — 12  watts 

Separate  controls  for  Independent  transmit  and  receive  fre- 
quency selection  .  .  .  Pre'selected  paired  frequency  lock 
allows  one  knob  operation  .  .  .  Backlighted. 


Down  from  $199.95 


$ 


149 


95 


(mcl.  2215  MHz} 


GTX-  600 


6-Meter  FM 

100  Channel  Combinations — 35  wans 

Separate  controls  for  independent  transmit  and  receive  fre- 
quency selection  .  .  .  Pre-selected  paired  frequency  \Qck 
allows  one  knob  operation  ,  .  .  Rear  panel  external  speaker 
jack  .  .  .  Optionai  mic  gain  control  and  sub-audible  tone  mod 
possible. 


Down  from  $199.95 


$ 


95 


149 

(Incl.  52.525  MHz) 


IN  STOCK 

NOW 


GENAVE  STOCKS  MOST 


COMMON  2-M  CRYSTALS 

FOR  IMMEDIATE  DEUVERY 

These  crystals  can  be  used  in  most  makes  that  employ  the 
foilowmg  circuitry; 


Transmit: 

12  times  for  use  in  32  of  capacitance  cifcuits 

Receive: 
3  times  fgr  10.7  MHz  IF  in  32  pf  capacitance  circuits  (low  side} 


k 


I 
I 
I 
I 
I 
I 
I 


Use  This  Handy  Order  Form 


4141  Kingman  Or.,  Indianapolis,  IN  4G226 

(317+54S'ini) 


I 
I 
I 


n 


ETX-200T 


2-nieter  FM,  100  char^nel  COflbj' 
natrt^ns,  30  watts  wtth  factory 
rnstaMed  tan«  Dncoder  (Ind. 
146.34  MMi] 


I 
I 


♦249» 


LJcn-no 


2'meter  FM,  100  channel  combina 
tJOFis,  30  watts  (Irttl.  146.94  MHi) 


GTX4D0 


l-Vi  meter  FM,  IDQ  channel  com 

bmations^  12  watts  (Inck 
223,5  MHz} 


Dgtx-io-s 

2-rneter  FM,  lU  channels,  10  watti 
(Xtats  n[rt  indtriieiS} 


n 


GHZ 


Z'TTieter  FM,  10  chaTinels,  30 

watts  with  pusJibiittort  frequency 
selector  [incl,  146.94  MHi) 


*189 


96 


n 


GTX-600 


S-nKter  FM,  100  cNnnel  cembini 
tions,  33  watts  {\nc\.  52.525  MHi} 


n 


GTX! 


2-metsr  FM,  6-channf  I,  3.S  watts 
Hantf-Held 


D  STX-IT 


Same  as  QTX-l.  dIus  Factory 
Installed  Tone  Encoder 


♦249'" 

CBat.  mx  IncL) 
Operate  Auto  Patch 

♦OOOSB 


299' 


(8at.  it«t  incl.) 

n  ftlRgi}  flanger  ARX-2  E  db  2  M  Base  Antenna 

@  J29.95  I 


n  Lainhifa/4  ?-M  and  6-K  Trunk  flirtenna 


@  $29.95  $^ 


□  TE-I  Tonfi  Encoder  Pad  for 
plye  in  msiallatifif!  on  most 
3mateur  transceivers   @  $53.95  $L 


52® 


□  TE-II  Tune  Encoder  Hi  for  InslaNatioTJ  on 
most  Hand  Helds  @  $49,95  i 


PS4  AC  Power  Supply  for  use  with  all  makes 
cf  transceivers  14  VDC-6  amps    @  $69,95  $_ 

and  the  following  standard  crystals  @  $4,50  each  $. 
NDJt-standard  crystals  @  $6,50  each:  _.. $, 


For  factory  crystaf  tnstaiiatjon  add  SSO  per  transceiver. 
ACCESSORIES  FOR  GTX  1  and  GTX-IT 

a   PSI-11  Optional  Nfcad  battery  psclr 

S29  95  %. 

n  PS-2  Charger  for  GTXICT)  battery  pack 

539.95    $ 

n    BLC-1  Leather  carrying  case  .....41Z95    $ ^ 


n  TE-lll  lm%  Encoder  (for  use  with  GTXl) 

$49.55    1 


NAME 


AODHESS 


CITY 


AMATEUR   CALL 
_  STATE  &  ZIP 


Sub-Totah  $. 


Payment  by: 

Q  Certified  Check/ Money  Order   n  Personal  Check   DCO-D.  Include  20%  Down 

Note:  Orders  accompanied   by  personal  checks  will  feauire  about  two  weeks  to 

process. 

20  %  Down  Payment  Enclosed.  Charge  Balance  Toi 


TOTAL:  $, 


(mint mum  order  $12.QQ) 


□  BankAmeficard     #- 
Q  Master  Charge  #_ 


Expires. 


Expires 


Interbank  #. 


IN  residents  add  4%  sales  tax:| 

CA  residents  add  6%  sales  iax*.  i  $ 

Aft  orders  shipped  postpaid  within  conttryentaf  US. 

ra  1 1 0 w  e  wee  ks  del  i  ve  ry .) 


•  CUP  OUT  AND  ORDER  NOWl 


CLIP  OUT  AND  ORDER  NOW 


3 

1 

i 


OPTIONAL 
I  AMP 
LCiftCOlT 


DUT 


Fig,  &  Component  layout  (fuf/  size). 


Once  satisfied  with  the 
wiring,  apply  voltage,  using  a 
9  volt  transistor  battery  or  a 
12  volt  power  supply.  Attach 
a  voltmeter  to  the  output  of 
the  LM309H  and  check  for 
4,5  —  5.5  V  dc.  If  voltage  is 
above  or  below  these  timits, 
remove  power  and  rechcck 
winng;  if  the  voltage  was 
more  than  1  vott  above  the 
5*5  volt  level,  you  may  have 
damaged  one  or  more  of  the 
chips.  If  the  voltage  was  too 
low^  check  the  LED,  then  the 
chips.  Of  course^  don't  over- 
look the  LM309H.  If  it  was 
inserted  incorrectly,  it  will 
probably  be  damaged.  One 
other  word  of  caution:  NOTE 
that  the  7493  is  inserted  with 
pin  1  down  toward  the 
MCI 44 10,  iusl  opposite  of 
the  rest  of  the  chips. 

Assuming  that  the  voltages 
are  OK,  the  next  step  ts  to 
check  I  he  tones,  I  used  a 
small  transistor  amplifier, 
connected  to  the  output 
capacitor,  to  listen  to  the 
tones.  When  you  push  the 
start  button,  you  should  hear 
a  burst  of  tones.  If  not,  you 
may  have  a  wiring  error ^  or 
poor  connection.   Next,  lest 


the  tone  chip  by  attaching  a 
jumper  to  ground,  then 
touching  the  unattached  clip 
to  each  of  the  R  and  C  pins 
on  tC4,  If  you  get  tones,  next 
touch  the  clip  to  the  TT  digit 


output  (the  outputs  that  go 
to  SW1).  Again,  you  should 
hear  tones.  One  way  to  verify 
the  accuracy  of  the  tones  is 
to  use  a  touchtone  phone. 
Listen   in  the  earpiece  while 


pressing  the  same  digit  on  the 

telephone  and  the  autodialer 
—  you  should  hear  a  beat 
effect,  which  tells  you  thai 
the  two  arc  close, 

If  alt  of  this  testing  proves 
the  unit  is  working,  you 
should  check  the  PTT  tran* 
sistor  Q],  Clip  an  ohmmetcr 
between  ground  and  the 
collector:  When  the  start 
button  is  pushed,  the  ohm* 
meter  should  show  a  low 
resistance  reading  (10-60 
Ohms),  If  all  of  this  works, 
your  autodialer  should  work* 
Attach  it  to  your  rig  and  try 
it! 

If  the  unit  does  not  give  a 
lone  burst  when  the  start 
button  is  pushed,  but  the 
tone  generator  is  working,  the 
problem  most  likely  is  in  the 
555.  Recheck  the  wiring 
around  it,  and  the  timing 
componenlSp  C2  and  R2,  If  a 
scope  is  available,  check  pin  3 
for  an  output  pulse.  I  have 
encountered  a  few  defective 
555s  obtained  surplus,  so  this 
may  be  a  consideration. 

ff  the  unit  dials  too  fast  or 
too  slow,  C2  or  R2  are  of 
incorrect  value.  Cheap  capaci- 


Phone  # 

SW1 

SWl 

Digit 

Point  m 

Point  on 

Digit 

Wafer 

Position 

Ouipui 

matrix  where       or 
jumper  should 
come  from 

SW1  where 
jumper  should 
come  from 

2 

A 

1 

2 

Diode  CI -A 

4 

B 

1 

4 

Diode  Ct-B 

7 

C 

1 

1 

Diode  CI -C 

! 
1 

First  Phone 

Mumber 

8 

D 

1 

8 

Diode  C2'C 

4 

E 

1 

4 

SWt  Wafer  B  Pos  1 

4 

F 

1 

4 

SVUt  Wafer  E  Po«  1 

1 

G 

r 

1 

Diode  CI  A 

5 

A 

2 

6 

C2-6 

5 

B 

2 

5 

SW1  Wafer  A  pos  2 

5 

C 

2 

5 

SWl  Wafer  B  Po$  2 

Second  Phone 

Number 

1 

D 

2 

% 

SW1  Wafer  G  Pos  1 

2 

E 

2 

2 

SWl  Wafer  A  Pos  1 

3 

F 

2 

3 

C3^A 

4 

G 

2 

4 

- 

SWl  Wafer  F  Pos  1 

' 

2 

A 

3 

2 

SWl  Wafer  E  Pos  2 

2 

8 

3 

2 

SWl  Wafer  A  Pos  3 

2 

C 

3 

2 

SWl  Wafer  B  Pos  3 

Third  Phone 

Number 

2 

D 

3 

2 

SWl  Wafer  C  Pos  3 

3 

E 

3 

3 

SWl  Wafer  F  Pos  2 

6 

F 

3 

6 

C3-B 

9 

G 

3 

9 

C3-C 

Other  phone  numbers  would  follow  this  pattern. 

Table  3.  Example  of  S  Wl  Wiring. 
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tors  are  rare!y  close  lo  the 
stated  value,  so  if  you  bought 
an  inexpensive  unit,  that  may 
be  your  problem. 

One  helpful  test  faa:  The 
current  draw  of  this  circuit  is 
about  100  mA,  If  trouble 
occurs,  this  would  be  an 
important  thing  to  check. 
Higher  current  indicates  a 
poientiat  short  (probably  on 
the  board),  while  lower 
current  indicates  a  potential 
open  (probably  a  poor  solder 
joint). 

The  final  item  to  check  is 
the  numbers  your  autodials 
is  dialing.  If  it  dials  an  incor- 
rect  number,  you've  made  a 
mistake  in  your  switch  pro- 
gramming. 

Operation 

Operation  is  simple:  Apply 
the  power,  select  the  number 
to  be  dialed  with  SW1,  and 
push  the  start  button.  Presto, 
you  have  your  party! 

A  few  notes  are  in  order. 
When  power  is  applied  to  the 
unit,  the  dialer  will  sequence^ 
then  stopi  so  avoid  turning 
the  unit  on  where  it  might 
interfere  with  a  QSO.  If  you 
choose  a  9  volt  transistor 
battery  as  your  power  source, 
use  a  mercury  or  nicad  cell,  as 
an  alkaline  or  carbon^/inc  cell 
will  cease  to  operate  in 
extremely  tow  or  high 
temperature.  The  best  source 
of  power  is  your  car  battery, 
if  your  dialer  malfunctions,  it 
is  most  likely  the  power 
supply.  If  you  get  unreliable 
dialing,  the  problem  is 
probably  one  of  excessive 
speed.  Adjust  R2  upward  in 
value.  If  the  audio  output  is 
too  low,  it  may  be  necessary 
to  adjust  the  value  of  R4  and 
R5.  Do  not  go  below  Ik  Ohm 
for  these  resistors,  however. 
If  you  stilt  don*t  have  enough 
audio  to  drive  your  rig,  you 
may  need  to  add  the  optional 
amplifier.  Another  problem 
area  was  recently  brought  to 
my  attention:  Some  rigs  are 
using  audio  circuits  which 
provide  base  attenuation.  In 
these  circuits,  it  may  be 
necessary  to  juggle  the  values 
of  R4  and  R5,  maybe  such  as 


i  .5k  for  R5  and  1  .Ok  for  R4, 

DO  NOT  juggle  these  values 
unless  you  find  (with  a  scope) 
that  the  high  and  low  tone 
groups  are  more  than  4  dB 
apart  in  level. 

Finally,  select  an  enclosure 
for  your  autodialer.  I  used  a  3 
X  4  X  5  inch  minibox  because 
it  is  inexpensive.  I  covered  it 
with  contact  paper,  then 
marked  it  with  Datak  dri- 
Iransfers,  You  may  wish  to  go 
with  a  more  deluxe  enclosure, 
such  as  a  LMB442  or  a  sloped 
panel  box*  I  do  recommend  a 
metal  enclosure. 


Parts  List 

Quantity 

Desigoation 

1 

JCT 

1 

IC2 

t 

IC3 

1 

IC4 

1 

IC5 

1 

Q1 

32 

Diodes 

1 

C1 

1 

C3 

1 

C2 

1 

C7 

3 

C4,  5,  6 

4 

R1.4,5,  7 

1 

R2 

1 

R3 

1 

SW1 

1 

SW2 

1 

XALl 

1 

R6 

Opttoaal  Pans 

2 

Q2,  3 

1 

R8 

1 

RY1 

1 

DR 

1 

C8 

1 

SW3 

1 

KB 

K\H  Available 

AD1 

Complete 

Hookup  to  your  rig  may 
be  accomplished  any  number 
of  ways.  In  my  unit,  I  used  a 
jack  identical  to  that  used  on 
my  TR-22j  mounted  on  the 
front  panel  of  my  autodialer. 
I  attached  a  short  length  of  3 
conductor  cable  from  the 
common,  audio-output,  and 
PTT  outputs  of  the  auto- 
dialer,  to  a  plug  to  match  the 
jack.  1  then  plugged  my  mike 
into  the  auiodialer,  and 
plugged  the  autodialer  into 
my  rig.  You  could  put  an 
accessory  plug  {some  rigs 
already    have    one)    on    the 


back,  and  feed  the  PTT,  com- 
mon, and  audio  to  the  rig  this 
way. 

1  would  like  to  give  credit 
to  K90MS,  who  spurred  this 
idea  by  building  an  autodJater 
some  lime  ago,  proving  to  me 
that  the  basic  idea  was  sound. 
I  would  also  like  to  thank 
WB9SFF,  WB9PAR  and 
K9JR1  for  their  technical 
assistance  in  developing  the 
final  product-  Finally,  the 
XYL  deserves  a  lot  of  praise 
for  her  tolerance  of  my  time 
spent  in  the  shack  working  on 
this  project,  ■ 


Description 

Source 

ME655 

Dig i 'key,  James,  Poly  Paks,  etc. 

SN7493 

Digt-key,  James,  Poly  Paks,  etc. 

SN741  54 

Digi-key,  James,  PoJy  Paks,  etc. 

MCT4410 

Data  Signal  Co, 

LM309H 

Digi'key,  James,  Poiy  Paks,  etc. 

2N3904 

Digi-key,  James,  Poly  Paks,  etc. 

lN9t4  or  equtv. 

Digi-key,  James,  Poly  Paks,  etc. 

IOOuF/16  Vdc 

Digi'key.  James,  Poly  Paks,  etc. 

0.22  uF  Mylar 

Digt-key.  James,  Poly  Paks.  etc. 

2.2uF/16  Vdc 

Digi'key,  James,  Poly  Paks,  etc. 

1,0  uF  non  polarized 

Spfague  225Pl059iyD3 

0.1  uF  disc 

Various 

10k  Ohm  %SN  5% 

Various 

1 5k  Ohm  V4  W  5% 

Various 

1 5  M  Ohm  'A  W  5% 

Various 

7  pole  5  (or  more) 

Centra  lab  PA  1027 

position  rotary  switch 

N.O.  momentary  contact 

push-button  switch 

1  MHz  ±0,1%  7,0  pF  540n 

crystal 

50k  Ohm  lin.  taper 

trim  pot 


2W3904 

1  k  Ohm  y*  W  5% 

SPST  N.O.  relay 

1N400^  diode 

0.1  uF  disc 

SPDT  power  switch 

TT  keyboard 


Various 


^/lanann  Labs  ML  18P 


Mallory  MTC  54 LI 


Various 

Various 

Magnecraft  W  102  MPCX-S 

Various 

Various 

JBT#JMT123 

Digitran  KL0025  or 

Chromeric  ER  21623 


AD2 

AD4A 

AD4B 

AD4C 

AD5A 

AD6A 

AD6B 

Optional 

Kits  may 


Complete  Kit  —  AM  parts,  PC  board  (drilled}  and 
AD4B  switch.  Less  case  arKJ  battery 
For  AD4A  switch,  add 
Chip  Kit  -  MCI 44 10,  7493,  74154,  B55,  LM309K 

1'2N3904,  1  MHz  crystal 
Switch  1  —  7  pole  9  position  rotary  switch 
Switch  1  -  7  pole  5  position  rotary  switch 
Switch  1-7  pole  3  position  rotary  switch 
PC  board,  etched  and  drilled 
Enclosure,  regular 
Enclosure,  deluxe 
parts  not  available  from  kh  source, 
be  ordered  from:  L  8i  S  Enterprtses.  5820  N.  Rural  St., 

Indianapoiis,  Indiana  46220 


$65.00 

pp 

4.00 

pp 

30.00 

pp 

10.00 

pp 

6.00 

pp 

2.00 

pp 

6.00 

pp 

4.00 

pp 

10.00 

MP 

« 


1 


special  Crystal 


Deals 


CALL  OR  WRITE 
FOR  OUR  LOW  PRICES 

Now  in  Stock 
The  latest  in  Synthesized  and  crystal  rigs  available 

OUR  HAMSSERVE  YOU! 


I  COM  22A 


146-  148 


KLMMulti-2000A    .^^^J^.^sl^ 


Tennelec  Memory  Scanner 


30*50  146-170 

45D-510  MHz 


i-f^zr.ifji.ij^ 


ICOM  230         pi^ 


Icom  21  -A 


146-148 


See  Audioland  for  all  your  HAM 
and  AUDIO  product  needs 


Brimstone  144    ^^i,^/^ 

FM 


AUDIOLAND  is  now  offering  high  trade-in  prices  for  your  used  equipment.  Write 
for  trade4n  prices  and  price  quotes.  Now  in  stock  -  CUSHCRAFT  -  REGENCY  - 
SEE  -  HAL  COMMUNICATIONS  -  NEWTRONICS  -  HY  GAIN  -  AMPHENOL 
-  TURNER  "  E,V-  -  SHURE  -  STANDARD  -  TEMPO.  3000  xtals  for  most  rigs. 
Rotors  and  cables.  Stereo  and  Quad  equipment  -  and  much  more.  N.P.G-  regulated 
power  supplies.  All  major  charge  cards  accepted  Several  finance  plans  available. 
Write  for  our  latest  trade-in  listing, 


MM 


SEE  YOU  AT  DAYTON 


MM 


36633  S.  Gratiot,  Mt.  Clemens,  Michigan  48043 

Phone:  (313)791-1400 
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The  HRRL 

Southeastern  Oiuision  ConuentiDii 

and  ntlanto  Hnmlestiuol  197G 

WHEN:  Saturday  and  Sunday,  June  12th  and  1  3th! 

WHERE:  Dunfey's  Royal  Coach  Motor  Hotel 

1^75  at  Howell  Mill  Road 
Atlanta,  Georgia    30318 

Contact  the    Hotel   directly   for   room    reservations   at  special 
HamFestival   rates:    $16    single,    $21    double! 

Airconditioned   Exhibit    Hall   with    nearly    100    manufacturers,  dis* 
tributors,  and  other  exhibitors! 

Saturday  Night  Awards  Banquet  and  Dance! 

Forums  and  meetings  galore: 

ARRL—DX—RTTY— VHP/ UHF— Microprocessors— Digital  Circuits 
— Antennas^ — ^Slow  and  fast  scan  TV — 73  Forum  with  Wayne  Green 
— Contests — Novice /beginner — Mars — and  many  more! 

FCC  Exams!  Free  Bus  to  FCC  from  Hotel  Saturday  Morning! 

Outdoor  {but    mostly   covered)    Fleamarket;    space  for   more   than 
100  cars-  $5  per  space,  first  come,  first  served! 

Activities  for  the  wives  and  kids,  too! 

See    Six    Flags    Over   Georgia,    the    Cyclorama,    Stone    Mountain, 
Lion  Country  Safari,  Braves  vs  Pirates  and  more! 

PRE-REG15TRATI0N:   Individual  $3.00,  at  the  door  S4.00 

Family  $5.00,  at  the  door  $6.00 

You  must  be  pre- registered  to  attend  the  Banquet. 

You  must  be  registered  to  attend  Forums,  Meetings,  and  the 
Indoor  Exhibit  Halt. 

For  pre-registration   forms  and  additional  information,  send  your  name 
and  address  to: 

Atlanta  HamFestival  1976 

53  Old  Stone  Mill  Road 

Marietta,  Georgia  30062 

or  call  Area  404/ 971 -HAMS  day  or  night.  See  You  There!! 
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--usine  a  touchtone  decoder 


C  W.  Andreasen  WA6JMM 
PO  Box  8306 
VanNuys  CA   91406 


f 


.— u#t 


PI 


The  purpose  of  this  cir- 
cuit is  to  allow  the  user 
to  monitor  a  radio  channel 
without  having  to  listen  to 
constant  chatter,  and  yet  be 
available  for  calL  This  unit 
may  be  used  with  any  radio^ 
and  will  work  on  any  simplex 
or  repeater  channel  the  radio 
is  tuned  to.  The  circuit  uses 
no  special  hard  to  get  coilSj  or 
other  rare  parts,  and  is  easy 
to  tune  and  set  up.  As  shown, 
the  unit  will  respond  to  a 
three  digit  Touchtone  code, 
but  with  minor  changes  the 
unit  can  be  made  to  respond 
to  any  number  of  digits. 

When  the  operator  wishes 
to  use  the  device,  the  audio 
input  plug  is  inserted  into  the 
external  speaker  [ack 
provided  on  most  radios.  The 
unit  will  monitor  the  channel 
for  the  programmed  series  of 
Touchtone  numbers  in  the 
proper  order,  during  a 
predetermined   "window"  of 

Th  e     To  uchtone     seq  uen  ce 

decoder.  A  zener  diode  and 
resistor  may  be  used  In  place 
of  LM309.  Zener  type  1N75J 
and  resistor  value  of  68Q,,  2 
Watts  are  suggested,  Undriffed 
PC  boards  are  avaliable  from 
the  author  for  $3.50  each. 
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Fig.  L  Touchtone  pad  frequencies. 


time  (all  three  digits  must  be 
received  during  a  measured 
time  period}.  When  the 
proper  three  digit  code  is 
detected,  a  latch  will  set^ 
enabling  a  tight  which  shows 
that  the  unit  has  been  paged, 
and  also  enables  a  transistor 
which  can  key  a  buzzer,  fire  a 
cannon  J  or  even  key  a  relay 
turning  on  a  speaker  letting 
you  hear  the  channel  and 
your  calL  This  key  will  time 
out  after  five  to  ten  seconds, 
depending  on  values  used^ 
while  the  light  will  remain  (it 
until  reset  manually. 

Circuit  Description 

The  audio  goes  into  a 
constant  output  amplifier 
(Fig.  2).  This  amplifier  will 
provide  a  constant  output 
level  to  the  tone  encoders 
even  though  the  input  level 
may  vary  over  a  range  of  50 
mV  to  more  than  6  volts. 
This  constant  level  audio  is 
distributed  to  four  567  lone 
decoders  (more  could  be 
added).  Each  tone  decoder  is 
tuned  to  detect  one  tone  in 
the  Touchtone  matrix,  which 
has  seven  tones,  of  which  we 
only  use  four.  Under  normal 
conditions,  two  decoders 
would  be  tuned  to  the 
columns,  and  two  to  the  rows 
(refer  to  Fig,  1 },  The  output 
of  each  decoder  is  fed  into 
gating  (ICl)  where  the  tone 
pairs  are  determined.  The 
output  of  each  tone  pair  gate 
is  a  digit  decode    (example, 


column  1  and  row  1  -  digit 
I).  These  four  decoded  num- 
bers go  both  to  the  sequence 
logic  and  an  '*0R"  gate  which 
triggers  a  oneshot  (Fig,  4). 
This  oneshot  will  trigger  any 
time   a   number   is  decoded, 


and  will  enable  the  sequence 
logic  for  a  time  period,  form- 
ir>g  a  window,  which  resets 
the  logic  when  time-out 
occurs. 

The  sequence  logic  is 
simply  three  flip  flops  which 
can  be  set  only  in  the  wired, 
predetermined  order-  This 
may  be  wired  by  using  Ihree 
of  the  four  decoded  numbers 


connected  to  the  proper  gate 
in  the  desired  order.  An 
example  would  be:  if  1 
decode  columns  1  and  3,  and 
rows  1  and  4,  my  four 
decoded  tone  pairs,  or  digits, 
would  be  1,3,*,  and  #.  If  1 
were  to  wire  the  decoded 
number  1  to  pin  9  of  IC2,  the 
decoded  number  3  to  pin  9  of 
IC3,  and  the  decoded  symbol 
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Ffg.  Z  Constant  level  audio  amplifier. 
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Fig,  4.  Tone  pair  decode,  window  enable. 
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#to  pin  12  of  IC3  (Fig.  5), 
my  unit  would  respond  to  ihe 
call  of  1-3-#,  As  you  can  sea, 
the  fourth  decoded  digit  is 
not  used.  If  the  builder 
wishes  to  expand  his  call  to 
four  digits,  this  can  be  done 
by  the  addition  of  another 


Fig.  6.  Memory  latch. 

flip  flop  and  gate  wired  onto 
the  end  of  the  sequence  logic 
chain. 

When  the  proper  code  is 
received,  the  memory  latch 
(Fig.  6}  will  set,  until  reset  by 
the  user,  and  the  output  key 
will  turn  on  for  a  period  of 
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Fig,  7.  Power  supply  regulator. 
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time  which  will  end  when  Ihe 
window  times  out  and  the 
unit  resets,  in  about  five 
seconds  with  the  values 
shown. 

Tuning 

To  set  the  tone  decoders 
for  the  desired  decode, 
connect  the  input  of  the 
sequence  decoder  to  a 
Touch  tone     signal     source. 


After  adjusting  R7,  the 
output  of  the  constant  level 
amplifier,  so  as  to  drive  the 
tone  decoders  with  about  100 
mV  of  audio ;  pick  the  first 
column  to  be  decoded  and 
generate  this  tone  (if  using  a 
Touchtone  pad,  hold  two 
keys  in  desired  column 
simultaneously,  and  this  will 
provide  the  tone  for  that 
column;  the  same  holds  true 
for  the  rows).  Adjust  the 
tuning  resistor  on  the  567 
tone  decoder  desired^  until 
the  LED  in  its  output  lights. 
Move  to  anotJier  567  decoder 
and  repeat  this  same 
procedure  with  the  second 
column,  and  then  repeat 
again  for  each  row.  With  the 
outputs  of  the  tone  decoders 
wired  to  the  pair  gates  as 
shown,  each  of  the  four  ptes 
will  have  a  HIGH  output 
corresponding  to  its  tone  pair 
input  The  unit  is  now  set  up 
to  recognize  four  tone  pairs, 
of  which  the  order  of 
recognition  is  determined  by 
the  wired  order  to  the 
sequence  logic. 

The  unit  built  by  the 
author  has  been  in  use  for 
some  time  and  is  constantly 
connected  to  the  audio 
output  of  the  receiver.  The 
unit  has  proved  to  be  stable 
and  reliable,  decoding  the 
tones  even  while  the 
incoming  signal  is  noisy  or 
the  person  sending  is  talking 
on  top  of  the  tones.  My  unit 
has  riewr  falsely  gone  off  due 
to  voice  or  noise  on  the  chan- 
neL  ■ 
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Fig.  9.  Semiconductor  pin  arrangements. 
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Compatible  with  all  sub-audible  tone  systems  such  as: 
Private  Line,  Channel  Guard,  Quiet  Channel,  etc* 

•  Powered  by  6*16vdc,  unregulated 

•  Field  replaceable,  plug-in,  frequency  determining  elements 

•  Excellent  frequency  accuracy  and  temperature  stability 

•  Output  level  adjustment  potentiometer 

•  Low  distortion  sinewave  output 
«  Available  in  all  EIA  tone  frequencies,  67.0  Hz  203.5  Hz 

•  Complete  immunity  to  RF 

•  Reverse  polarity  protection  built-in 

•  All  connections  to  board  made  with  push-on 
connectors,  color  coded  wires  supplied 

•  Instant  start-up 
«  Frequency  selection  made  by  either  a  pull 

to  ground  or  supply  on  control  lead 

•  Full  1  year  warranty 
«  Mounting  hardware  supplied 


FREQUENCfES  AVAILABLE 


67.0 

XZ 

118.8 

2B 

71.9 

XA 

123.0 

3Z 

74.4 

WA       ■ 

127.3 

3A 

77.0 

XB 

131.8 

3B 

79.7 

SP 

136.5 

4Z 

82.5 

YZ 

141.3 

4A 

85.4 

YA 

146.2 

4B 

88.5 

YB 

151.4 

5Z 

91.5 

77 

156.7 

5A 

94.8 

ZA       ' 

162.2 

58 

97.4 

ZB 

167.9 

6Z 

100.0 

1Z 

173.8 

6A 

103.5 

1A       • 

179.9 

6B 

107.2 

IB 

186.2 

7Z 

110.9 

2Z       ' 

192.8 

7A 

114.8 

2  A       203.5 

Ml 

Size:     3.3x2.0x.9"  high 
Frequency  accuracy:     —  .35H2 
Frequency  stability:     ±  .1  Hz  from  -30°C  to  +  85°C 
Powered  by:       6vdc  at  9,6ma 

12vdcat21ma 
16vdcat37ma 
Qytput  voltage:      6vdc  input-t.SvRMS 

t2vdcinput-3.SvRMS 
16vdc  input-4.0vRMS 


Frequencies  to  263H2 
available  on  speciai  order 


$79.95  each 

Wired  and  tested,  complete  with 
8  K-1  eiennents  (specify  frequency) 


K-1  Field  replaceable,  plug-in, 

frequency  deternnining 
eiennents  S3.00  each 


eommunieollon/ /f>eeiQli/U  p.o.  boxi53»  brea.  California 92621  ♦  (714)998^3021 


Build  This  Lab  Type  Bridge 


-and  measure  transformer  impedances 


Amy  Csin  WB4FDQ 
2306  So.  Ruffner  Rd. 
M^fboiime  FL  3290 J 


Hold  it!  Don't  lel  the 
title  scare  you  away. 
This  is  not  ao  article  written 
strictly  for  engineer  types, 
but  just  the  opposite.  Con- 
sidering the  fact  that  I  have 
been  playing  with  electronics 
(we  used  to  call  it  just  plain 
radio)  since  1933  and  only 
just  discovered  Ohm*s  Law 
about  eight  years  ago,  you 
may  understand  that  I  am  far 
from  academic-minded.  As  a 
matter  of  fact,  I  was  never 


graduated  from  high  school 
and  only  got  a  college  degree 
in  1973,  but  that  is  another 
story.  Truth  to  tell,  1  have 
always  been  one  oF  that  vast 
army  of  cut  and  try  chaps 
who  are  scared  silty  at  any- 
thing that  even  remotely  re- 
sembles an  algebraic  formula. 
This  is  also  the  reason,  in- 
directly, that  I  built  this 
valuable  tool  and  worked  out 
my  own  cut  and  try  method 
of  solving  a  nagging,  typical 


ham  problem. 

It  ail  started  hack  in  the 
mid-60's  when  I  was  building 
the  modulator  for  a  two 
meter  rig.  I  needed  a  trans- 
former of  a  specific  input  and 
output  impedance,  in  Ohms 
of  course.  Since  I  had  {and 
still  have)  about  a  hundred 
transformers  (all  unmarked, 
of  course)  lying  around,  and 
since  at  that  period  of  history 
t  was  working  at  the  Space 
Center  at  C^pe  Canaveral,  it 
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was  no  trick  at  all  to  take  a 
few  likely-looking  prospects 
into  one  of  the  many  elec- 
tronic labs.  Telling  my 
problem  to  a  group  of  sym- 
pathetic, high[y  trained,  and 
highly  paid  engineers  brought 
instant  cooperation.  Unfor- 
tunately, sophisticated  labs 
not  withstanding^  several 
hours  later  we  si  ill  did  not 
know  the  impedance  of  any 
of  the  transformers.  Greatly 
disappointed,  1  gathered  up 
my  **boat  anchors"  and 
decided  that  there  must  be  an 
easier  way.  I  finally  bought 
the  proper  modulation  trans- 
former and  got  the  rig  on  the 
air,  but  in  the  back  of  my 
mind  the  determination  to 
find  an  easy  way  out  of  this 
dilemma  remained. 

Well  guys,  after  an  intervaf 
of  about  ten  years,  here  is  the 
simple  solution.  Three  pieces 
of  equipment  are  needed,  two 
of  which  you  probably  have. 
The  first  is  a  signal  source  at 
about  a  thousand  cycles  (you 
can  use  sixty  cycles  in  a 
pinch),  since  I  understand 
thai  most  audio  transformers 
are  measured  at  this  fre- 
quency. The  source  should 
have  an  output  of  about  five 
to  ten  volts,  although  it  can 
be  less  if  you  use  a  sensitive 
oscilloscope  for  ihe  null 
detector,  which  is  the  next 
piece  of  gear  that  you  need. 
You  can  use  a  VTVM,  a 
scope,  a  simple  old  6E5  magic 
eye  null  detector,  or  (if  you 

have  enough  signal)  an  ac 
micro-ammeter  (not  recom- 
mended). The  third  and  last 
thing  that  you  will  need  is 
(the  reason  for  this  article)  an 
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Fig.  L  Schematic, 


instrument  improperly  called 
a  Wheatstone  Bridge. 

Please  don't  rush  for  your 
pen  to  defend  old  Sir  Charles 
Wheatstone.  I'm  not  trying  to 
deprive  him  of  his  place  in 
history,  but  the  fact  is  that  he 
just  didn't  invent  the  darn 
thing.  True,  he  publicized  it, 
but  the  device  was  invented 
by  an  English  scientist  named 
Samuel  H.  Christie  in  1833. 
At  any  rate,  this  simple  piece 
of  gear  is  the  solution  (HI 
explain  how  I  used  It  to  beat 
the  unknovm  transformer 
problem  in  a  moment)  to  not 
only  the  above  problem,  but 
to  so  many  others  on  the 
workbench  thai  I  now  won- 
der how  I  ever  survived  in  this 
hobby  without  it-  Consider- 
ing its  simplicity  (see  sche- 
matic), it  is  perhaps  the  most 
valuable  instrument  thai  1 
own. 

Now  for  the  construction 
data,  which  will  be  meager 
because  no  one  will  build  a 
carbon  copy  anyway.  First, 
don't  use  a  standard  volume 
control  for  your  calibrated 
pot.  They  are  Just  too  small 
to  permit  any  degree  of 
accuracy  and/or  resettabiliiy. 
As  you  will  observe  in  the 
photos,  the  potentiometer 
that  I  used  is  a  516"  diameter, 
wire  wound,  10k  Ohm  log 
taper  job  made  by  the  Muter 
Company  and,  I  believe,  long 
since  discontinued,  I've  had 
mine  for  about  6  or  8  years 
and  I  think  that  t  bought  it 
by  mail  from  one  of  the 
surplus  houses  that  advertise 
in  73.  I  do  remember  that  I 
paid  $3-95  for  it  and  it's 
probably  worth  ten  times 
that.  You  don't  have  to  have 
one  that  big,  but  try  to  get  a 
pot  over  two  inches  in 
diameter. 

Wire  with  heavy  leads,  the 
heavier  the  belter  (t  used 
number  14  wire),  and  make 
sure  that  you  use  well- 
insulated  binding  posts.  One 
more  thing,  before  1  forget: 
Be  sure  that  your  signal  input 
connector  is  well  insulated 
from  the  chassis.  As  you  can 
see  in  the  photos,  my  plug-in 
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Range  (Ohms) 

Posts  \  &  2 

Posts  3  &  4 

1 

Std.  Res. 

Std.  Res. 

,1       1 

10,000 

1 

OJ  -  10 

10,000 

10 

1  -  100 

10,000 

100 

10      1000 

10,000 

1000 

100-  10,000 

10,000 

10,000 

1000-  1000,000 

1000 

T  0,000 

1 0,000 --  1 

Meg 

100 

10.000 

Tabfe  h  Resistance  Measurements, 


resistor  jacks  are  made  using 
banana  plugs  on  pieces  of 
Lucite,  The  reason  for  the 
funny  shape  (the  Lucite)  is 
that  I  had  a  bunch  of  three 
prong  connectors  from  a  long 
since  defunct  grid  dipper.  All 
I  had  to  do  was  to  remove 
one  banana  plug;  ergo,  funny 
looking  jacks.  The  only  other 
components  that  you  will 
need  arc  some  precision  resis- 
tors and  capacitors,  pre- 
ferably 1%  (see  list).  The 
accuracy  of  the  instrument 
depends  on  two  things:  the 
precision  with  which  you  cali- 


brate your  dial,  and  the 
accuracy  of  the  standard 
resistors  and  capacitors  that 
you  use. 

1  made  my  dial  six  inches 
in  diameter  using  a  large  skin 
knob  and  a  Hange  from  a 
daylight  load  spool  from 
16mm  movie  film*  I  filed  a 
flat  on  the  shaft  of  the  pot  so 
that  the  dial  would  never  slip 
and  would  retain  its  calibra- 
tion if  it  should  ever  have  to 
be  removed.  After  the  instru- 
ment was  assembled  1  sat 
down  with  a  handful  of  pre- 
cision resistors  and  my  VOM 


57 


m 


lo  calibrate*  I  hooked  my 
ohmmeter  across  lefminals 
#1  and  #6  and  marked  the 
dial  carefully  with  a  pencil, 
checking  every  reading 
a^inst  a  known  1%  precision 
resistor  wherever  possible. 
Later  I  applied  white  press-on 
numbers  and  dots  and 
sprayed  them  with  dear 
lacquer  to  protect  them.  The 
calibration  procedure  is  not 
difficult,  just  tedious.  Cali- 
brate the  major  Ik  Ohm 
points  first  and  then  the  100 
or  200  points  in  between. 
The  more  careful  you  are,  the 
more  accurate  your  bridge 
will  be. 

As  you  will  note  In  the 
photographs,  I  used  standard 
RCA  phono  jacks  for  input 
and  outpuL  I  use  them  when- 
ever possible  on  my  projects 
because  of  the  wide  variety  of 
shielded  cables  available  that 
match  I  hem.  The  case  is 
6"x6"x6"|  formerly  black 
crackle  Tinished,  salvaged 
from  my  junk  box  (the  whole 
garage),  and  resprayed  red  to 
cover  the  chips  and  rust 
spots. 

Just  one  more  thing  on 
construction  before  we  get  to 
the  good  part.  If  I  were  to 
rebuild  mine   I  would  space 


my  banana  plug  posts  a 
standard  '4**  apart;  that  way  1 
could  use  standard  dual 
banana  jack  instrument  pSugs. 
It  doesn't  affect  anything;  it's 
just  a  matter  of  looks.  My 
Lucite  plugs  look  rotten  and 
it  bugs  me. 

After  I  had  completed  the 
bridge  I  spent  a  couple  of 
hours  playing  with  it.  I  found 
it  difficult  to  believe  that 
such  a  simple  device  really 
worked  so  well.  Finally  f 
picked  up  an  audio  trans- 
former with  known  impe- 
dances, and  hooking  one 
winding  across  the  bridge  and 
the  output  of  my  audio 
oscillator  (set  at  1  kHz)  to 
the  input,  I  adjusted  the 
scope  for  a  nice  one  inch 
trace.  Try  as  I  might,  I  could 
not  get  a  reading  anywhere 
near  the  impedance  marked 
(in  this  case  10k  Ohms),  It 
suddenly  occurred  to  me  that 
the  other  wii;iding  should  be 
loaded  lo  its  proper  impe- 
dance in  order  to  get  an 
accurate  reading  on  the 
winding  under  test.  I  quickly 
hooked  up  a  four  Ohm  re- 
sistor to  the  output  winding 
and,  lo  and  behold^  measured 
10k  Ohms  on  the  primary.  I 
then    got  myself  a  cup   of 


Conrwct  unkfiowrt  inductor  betvyeen  1  &  2 


Range 

Posts  3  &  4 

Posts  5  &  6 

Std. 

Res. 

Std.  C^p. 

1  -  lOOuH 

1 

M^  uF 

10      1000  uH 

10 

:0t  uF 

100  uH-  lOmH 

100 

.01  uF 

T  -  lOOmH 

Ik 

.01  uF 

10-  1,000  fnH 

10k 

.01  uF 

0.1  -  10H 

Ik 

1  uF 

1  -  too  H 

10k 

1  uF 

Tabie  2.  /nductance  Memutements. 


Coonect  unknown  cap^^tor  betv^«en  3  8e  4 


Range 

Std.  Res. 

Std.  Cap. 

Posts  1  &  2 

Posts  5  &  6 

1  ^  too  pF 

10k 

.0001  uF 

10-  1000  pF 

10k 

.001  uF 

100  pF  ^  .01  uF 

10k 

.01  uF 

.001  -.1  uF 

Ik 

.01  uF 

.01  -  1  yF 

10k 

1  uF 

.1       lOuF 

Ik 

1  uF 

1  ^100  uF 

100  Oh  n^ 

1  uF 

'"^-iwiiiu" 


Tabfe  3.  Capacitance  Measurements, 


coffee  and  sat  down  to  do  a 
little  skull  work. 

As  I  sat  sipping  and  pon- 
dering, it  suddenly  occurred 
to  me  that  since  four  Ohms  is 
a  pretty  low  resistance,  whai 
would  happen  to  the  impe- 
dance of  the  other  winding  if 
I  were  to  short  the  Tour  Ohm 
winding?  To  think  is  to  act, 
and  I  now  measured  approxi- 
mately 1800  Ohms  across  the 
primary.  Could  it  be  that 
shorting  the  low  impedance 
winding  gives  you  a  reading 
of  about  one  fifth  of  the  true 
impedance?  Subsequent  tests 
with  other  transformers  show 
that,  although  this  is  not  one 
hundred  percent  accurate,  as 
a  general  rule  of  thumb  you 
might  use  this  as  a  ball  park 
figure  to  start.  Here  is  the 
procedure  that  I  finally 
worked  out. 

Start  by  measuring  the  dc 
resistance  of  all  windings  with 
an  ohmmeter  (or  with  the 
bridge  using  the  described 
procedure  for  dc  resistance 
measurements}  and  marking 
them.  If  you  are  sure  that  it  is 
an  output  transformer,  hook 
a  4  or  5  Ohm  resistor  across 
the  lowest  resistance  output 
winding.  Connect  the  high 
resistance  winding  across  the 
#5  and  #6  terminals  of  the 
bridge^  a  1  kHz  signal  to  the 
inputs  and  a  suitable  detector 
to  the  output.  Measure  the 
resistance  and  hook  a  carbon 
resistor  of  this  value  across 
the    winding   you    have   just 


measured.  Reverse  the  trans- 
former and  measure  the  pre- 
viously shunted  low  impe- 
dance winding.  If  it  was  an 
output  transformer  and  you 
had  used  the  4-5  Ohm  shunt, 
you  will  probably  find  that 
you  are  within  5-7%  of  the 
true  value  of  the  transformer. 
Close  enough  for  all  practical 
purposes. 

If  you  are  not  sure  of  the 
type  of  transformer  you  are 
working  with,  proceed  as 
fallows.  Short  the  leads  of 
the  lowest  resistance  winding 
together  and  connect  the 
highest  resistance  winding 
across  the  bridge.  Measure 
and  multiply  the  reading  you 
get  by  six  and  connect  a 
resistance  of  that  value  across 
the  winding  that  you  just 
measured.  Now  reverse  the 
transformer^  measure  the  pre- 
viously shorted  winding,  con* 
nect  a  resistor  of  that  value 
across  it,  and  repeat  the 
procedure  on  the  high  impe- 
dance winding.  It  doesn't 
take  but  about  two  or  three 
measurementSp  going  back 
and  forth  from  one  winding 
to  another,  to  achieve  a  re- 
markable dogrce  of  accuracy. 
Practice  on  a  few  trans- 
formers of  known  value  and 
if  you  find  your  readings 
coming  out  wrong,  look  for 
shorted  clip  leads  or  open 
connections.  With  a  little 
practice  and  care  you  can 
solve  your  unknown  trans- 
former problems. 
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It  will  interest  you  to 
know  thai  you  can  also 
measure  carbon  and  wire 
wound  resistors  to  a  very  high 
degree  of  accuracy  using  dc 
current-  First  connect  a 
source  of  dc,  a  battery  or 
other  supply  of  from  154  to 
4^2  volts  to  the  input  jack 
with  a  push-button  in  series, 
and  a  0*50  or  0-100  dc  center 
scale  micro-am meter  to  the 
output  lack.  Hook  the 
standards  and  the  unknown 
up  in  accordance  with  the 
resistance    chart.    Using    the 


push-button  for  momentary 
contact,  start  rotating  the  dial 
until  you  start  to  get  a  null, 
after  which  you  can  hold  the 
button  down  to  finalize  the 
null. 

Using  an  audio  oscillator 
you  can  also  measure  capaci- 
tance and  inductance  as  well 
as  resistance.  Tve  included 
the  charts  for  these  measure* 
ments  also.  Just  remember  to 
keep  all  test  leads  as  short  as 
possible,  make  tight  connec- 
tions, £ind  be  careful  of  shorts 


1 

T  Ohm  res. 

1 

.0001  uF  cap, 

1 

10  Ohm  res. 

1 

.001  uF  cap. 

2 

100  Ohm  res. 

^ 

.Ot  uF  cap. 

2 

Ik  Ohm  res. 

1 

1  uF  cap. 

2 

ICMc  Ohm  res. 

Table  4,  List  of  required  standard  resistors  and  capacitors,  1% 


and  open  connections.  For 
those  of  you  who  want  to  get 

involved  in  the  more  esoteric 
and/or  mathematical  use  of 
this  instrument,  your  public 
library  has  more  than  one 
engineering  n^nual  that  will 
give  you  the  dope  on  such 
elegant  things  as  finding  the 


power   factor   of   capactlors^ 
etc. 

As  for  me,  I  just  hook  *em 
up  using  the  charts,  tune  for 
the  best  null  I  can  get^  and 
Tm  happy  with  the  results; 
but  of  course  Vm  just  an  old 
cut  and  try  type.  Try  it; 
you  Ml  like  it,  ■ 


If  you  are  on  2-meters  now 

. . .  but  you're  tired  of  being  stuck 
'    with  too  few  channels 

. . .  and  you'd  like  more  versatility 

. . .  and  you  really  do  need  tunable 
VFO 

. . .  and  SSB-CW  (don't  forget 
OSCAR!) 

.  you  need  Kenwood's 


T.T 


K^*" 


liSEEffa 


£**•*■ 


.»l^.. 
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K 


700A 


It  sofves  all  of  these  problems  and  lots  m^te.  And  best  of  alt the 

TS-700A  reelects  the  type  of  qualitv  that  has  placed  the  Kenwood 
name  out  front. 

•  Operates  all  modes:  SSB  (upp^r  &  lovuerh  FM,  AM  and  CW 

•  Compleiely    solid    state  circuitry   providet  stable,    long    lasting, 
troyble*! ree  operation 

•  AC  and  DC  capability.  Can  operate  from  your  car,  boat,  or  as  a 
base  station  through  its  built-in  power  supply 

•  4  MH2  band  coverage  (144  to  148  MHz)  instead  of  the  usual  2 

•  Automatically  switches  transmit  frequency  600  kHz  for  repeater 
operation  .  .  .  reverses,  too 


•  Outstandirig    frequency    stability   provided   through   the   use   of 
FET-VFO 

•  Zero  center  discriminator  meter 

•  Tfansmit/ Receive  capabiMty  on  44  channels  with  11  crystals 

•  Complete  with  microphone  and  built-in  speaker 

•  The  TS-TDOA  has  been  thoroughly  field-tested.  Thousands  of  units 
are  in  operation  throughout  Japan  and  Europe 

The  T$-700A  ts  a¥3ifatfe  at  ^fect  Kenwood  dealers  throughout  the 
U.S.  For  the  name  of  your  n^rest  deafer^  p/ease  write. 


$400  N.  Pioneer  Parkway.  Peoria  ILG1614,  Phone  309-691  ■4840 
Oiff  Morris  W9GA0  -  Mm  Piack  WB9BGS 
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Bob  Hart  KTYGPH 
622  W.  4ih  Street 
Medford  OR   97501 


How  Those 
gle  Things 


--a  sort  of  op  amp  handbook 


Definition  of  operational  amplifier:  one 
that  works,  as  opposed  to  a  no n-opc ra- 
tional amplirier;  also  known  as  thai  ^'triangle 
thing"  on  a  schematic. 

While  not  strictly  accurate,  the  above 
definition  ts  as  good  as  any.  While  most  of 
you  have  ihe  idea  that  this  ui angular  symbol 
represents  some  kind  of  amplifier,  you  may 
not  be  aware  of  how  this  thing  called  an  op 
amp  does  its  job.  While,  like  any  other 
amplifier,  the  fufiction  of  an  op  amp  is  to 
create  a  targe  signal  from  a  small  one,  the  op 
amp  has  some  special  characteristics  that 
need  to  be  known  in  order  to  use  it.  With 
proper  connections  the  op  amp  can  becume 
an  amplifier  of  stable  gain,  an  integrator,  a 
voltage  comparatofi  or  function  in  almost 
any  other  way  you  can  imagine  (or  glean 
from  the  application  notes).  The  heart  of  all 
these  things  is  an  almost  perfect,  slightly 
lemperamentaj  but  versatile  building  block. 
Before  we  take  a  look  at  the  rea!  device, 
it  might  be  interesting  to  look  at  a  perfect 
amplifier.  We'll  start  at  the  input.  One  of  the 
most  versatile  input  structures  for  an 
amplifier  is  the  differential  input.  This  has 
the  ability  to  select  those  sigroals  which 
appear  different  at  each  input  while  refecting 
those  signals  that  appear  the  same  at  each 
input.  So  the  perfect  amplifier  has  two 
inputs.  Also,  since  the  amplifier  shouldn't 
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load  the  preceding  stage,  the  input 
impedance  must  be  high.  Since  this  is  an 
imaginary  amplifier  we  might  as  well  make 
input  impedance  infmite. 

Next,  what  about  gain?  Since  we  never 
know  how  much  gain  will  be  needed  in  a 
given  application,  an  infinite  gain  amplifier 
should  cover  all  possfbiltties*  You  might 
thmk  that  infinite  gain  would  be  difficult  to 
control  but,  as  you  will  see  later,  the  gain 
can  easily  be  modified  by  external  cticuitry. 
The  next  item  to  be  considered  rs  output 
Impedance.  In  order  to  make  sure  the 
amplifier  can  drive  any  load,  output 
impedance  should  be  zero.  And  lastly,  the 
amplifier  output  should  respond  instan- 
taneously to  any  change  in  the  input  signaL 
This  means  that  the  bandwidth  has  to  be 
infinite  and  the  phase  shift  through  the 
amplifier  has  to  be  zero.  Our  perfect 
amplifier  ts  shown  in  Fig,  1 , 

As  you  have  probably  figured,  real  life 
operational  amplifiers  are  not  quite  as 
perfect.  Let's  take  as  an  example  the 
UA709,  Like  our  perfect  amplifier,  the  709 
has  two  differential  inputs:  inveriing  and 
non-inverting.  Input  impedance  is  not  quite 
infinite.  In  fact  it  is  only  about  250k  Ohms. 
The  voltage  gain  of  this  amplifier  is  quite 
high  -  somewhere  around  50,000.  To  get  1 
volt  of  signal  output  only  20  uV  of  input 
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Fig.  /.  Ideai  (a)  and  typical  (b)  real  amplifier,  ideal:  A  (gain) 
-  «»;  Z/A^  =  «,-  Zqut  =  a  ^eai:  A  =  100,000;  bandwidth 

250  kU;  ZoUT  "=  f  ^^^ 


«> ;  iKtndwidtii 
I  MHz;  Zffsf  = 


signal  is  needed.  Output  Z  is  in  the  order  of 
150  Ohms.  The  bandwidth  of  the  amplifier 
is  limited  by  internal  circuit  reactance  to  t 
to  2  MHz  (Fig,  1), 

It  almost  seems  a  little  disappointing  that 
the  709  turns  out  to  be  so  far  from  ideal. 
Actually,  the  709  is  a  fairly  average  op  amp. 
Some  devices  approach  the  ideal  more 
closeiy  and  some  are  worse.  The  reason  the 
perfect  amplifier  was  iniroduced  was  not  to 
make  all  the  real  ones  look  bad,  but  to  serve 
as  a  design  model  for  alt  amplifiers.  In  most 
cases  a  real  (imperfect)  amplifier  is  treated  as 
if  it  were  perFect  (see  later). 

Operational  Amplifier  Specifications 

There  arc  several  specifications  that  are 
important  to  operational  amplifiers.  The 
first,  A  VOL*  has  already  been  mentioned. 
This  refers  to  the  open  loop  or  unmodified 
voltage  gain  of  the  amplifier.  If  youVe 
looking  over  the  specs  of  several  amplifiers, 
you'll  find  that  this  specification  usually  is 
around  90  to  100  dB  (30,000  to  100,000). 
In  most  applications  the  exact  value  is  not 
important.  What  is  important  is  that  the  gain 
is  high. 

Another  imporunt  characteristic  of  op 
amps  h  their  ability  to  reject  signals  that 
appear  at  both  inputs  at  once.  Remember 
with  differential  inputs  the  idea  is  to  amplify 
the  difference  between  the  signals  present  at 
the  two  inputs.  Any  equal  signals  such  as 
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Fig,  2.  Op  amp  med  as  comparator. 
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noise,  hum  or  dc  bias  should  have  no  effect 
on  the  output.  The  ability  to  reject  these 
common  signals  is  known  as  the  common 
mode  rejection  ratio  (CMRR)  and  is  usually 
expressed  in  dB-  It  is  simply  the  ratio  of 
common  signal  to  differential  signal  required 
to  give  the  same  ooiptil  in  either  case.  Most 
IC  op  amps  achieve  a  CMRR  of  about  90 
dB.    This    means    that,   in   an   open    loop 

condition,  if  A  VOL  **  ^'s**  90  ^^' 
differential  signals  will  be  amplified  by  90 

dB  while  common  signals  wilt  be  effectively 

amplified  by  only  0  dB  (1).   Like  AyOL* 

CMRR  h  very  high  in  the  typical  op  amp 

and  can  be  treated  in  most  cases  as  if  it  were 

perfect. 

Let's  shift  away  from  the  entire  amplifier 
and  take  a  took  at  the  inputs  of  the  common 
operational  amplifier-  Remember  that  the 
inputs  of  the  mythical  perfect  amplifier  were 
of  infinite  impedance.  Of  course  the  real 
amplifier  doesn't  quite  make  it.  What's 
worse,  the  inputs  are  the  bases  of  2  separate 
(and  therefore  slightly  different)  transistors. 
A  small  but  finite  current  must  be  injected 
into  the  bases  of  these  transistors  in  order  to 
turn  them  on.  This  current  is,  of  course, 
called  input  bias  current.  And  since  the 
input  transistors  are  slightly  different, 
differing  amounts  of  current  are  needed  by 
each  transistor  to  give  the  same  effect.  This 
current  difference  is  known  as  offset 
current.  Another  type  of  offset  occurs 
because  of  a  slightly  different  reference  level 
at  each  input.  This  is  a  voltage  offset  and  in 
many  op  amps  provision  is  made  to  adjust 
this  out.  In  any  case  these  offsets  are  small 
(typically  100  mA  and  2  mV  respectively) 
and  are  only  of  consequence  when  the 
amplifier  is  used  in  low  input  level  situa- 
tions. In  situations  where  the  input  level  is 
high  in  relation  to  the  offsets,  their  effect  is 
insignificant.  But  it  should  be  recognt^^ed 
that  those  offsets  exist  and  if  the  amplifier  is 
to  be  expected  to  respond  to  low  level 
signals,  they  must  be  dealt  with. 

As  you  probably  are  aware,  not  too  many 
IC  op  amps  perform  well  as  432  MHz 
ampliffers.  As  a  matter  of  fact,  most  opera- 
tional amplifiers  are  limited  to  an  absolute 
maximum  frequency  of  around  1  MHz. 
Some  are  not  even  good  for  high  gain  use  as 
a  hi-fi  audio  amplifier.  This  limitation  is 
generally  due  to  parasitic  capacitance 
between  circuit  elements  on  the  IC  chip. 
Another  more  severe  limitation  is  due  to 
internal  frequency  compensation  (see  later). 
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Fig.  3,  0  cmssifrg  deiector. 


Fig,  4,  Voltage  follower, 
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Whatever  the  cause,  op  amps  do  not  make 
good  rf  amplifiers,  so  their  use  is  limited  to 
the  high  audio  rajige. 

There  are  two  bandwidth-related  specifi- 
cations thai  concern  these  amplifiers.  The 
first  is  usually  given  in  a  graph  as  device  gain 
versus  frequency.  The  gain  is  usually  flat 
from  dc  to  some  frequency  at  which  point  it 
starts  to  falL  The  frequency  at  which  the 
gain  has  dropped  to  0  dB  is  called  the  unity 
gain  crossover.  At  frequencies  above  this 
point  the  op  amp  becomes  a  very  com- 
plicated and  not  too  predictable  resistor. 
The  range  between  the  start  of  fall  off  and 
the  unity  gain  crossover  is  important  to  the 
stability  of  the  amplifief  and  will  be  covered 
more  fully  later. 

The  other  bandwidth-related  specification 
deals  with  the  ability  of  the  output  to 
change  level  rapidly*  This  is  termed  the  slew 
rale  and  is  given  in  V/uS,  The  higher  the 
value  of  this  specification,  the  faster  the 
output  voltage  can  change.  You  can  see  that 
since  higher  frequency  signals  change  faster 
than  those  of  low  frequencies,  the  amplifier 
is  less  able  to  reproduce  the  high  frequencies 
at  high  amplitude.  The  effect  of  slew  rate  is 
to  make  the  bandwidth  appear  higher  at  low 
output  levels  than  at  high  levels.  This  is  not 
too  great  a  problem  unless  you're  trying  to 
use  the  op  amp  as  a  power  amplifier  near  its 
upper  frequency  limit. 

How  To  Use  'Em 

After  going  through  the  preceding  section 
and  learning  how  non-perfect  IC  op  amps 
are,  we  are  going  to  turn  around  and  use 
them  as  if  they  were  perfect.  The  why  of  the 
matter  is  two- fold.  First  {and  most  impor- 
tant), the  IC  is  so  close  to  perfcci  that  the 
difference  doesn't  matter  much*  As  an 
example^  if  we  construct  a  voltage  follower 
wah  a  perfect  amplifier  {infiniie  gain)  we 
would  get  TOOOOO  .  _  V  out  with  LOOOOO 
. .  -  V  input.  With  our  non*perfect  amplifier 
(gain  =  100,000)  TOOOOO  .  _  V  input  gives 
0.999990  V  out.  Tliat  is  only  ,001%  error. 
Not  bad,  I  would  say.  The  second  reason  for 
calling  our  amplifier  perfect  is  that  circuit 
analysis  becomes  dirt  simple. 

Enough  of  this  theoretical  stuff.  Let's  see 
how  these  plastic  (and/or  metal)  packages 
can  be  used. 

One  of  the  simplest  ways  to  use  the  op 
amp  is  as  a  voltage  comparator.  With  its  high 
gain,  a  difference  at  the  inpiit  of  only  a  few 
millivolts  produces  full  output.  As  shown  in 
Fig,  2,  a  voltage  divider  (or  a  ttntt  diode  or 
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Fig.  5,  Inverting  amplifier 
VOUT         ^2  IQOk 
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some  other  stable  voltage  reference)  places  a 
fixed  7.5  V  at  the  inverting  inpui  of  the 
amplifier.  Whenever  the  input  voltage 
exceeds  13  V,  the  output  swings  to  the 
positive  limit.  Whenever  it  is  less  than  7,5  V, 
the  output  swings  to  the  negative  limit.  Of 
course  the  inverting  and  non-inverting  inputs 
may  be  sv^pped  if  opposite  output  swings 
are  desired.  The  only  thing  to  remember  is 
that  the  impedance  s^n  by  the  two  inputs 
should  be  about  the  same  to  minimize  the 
effects  of  input  bias  current.  This  is  desirable 
in  any  op  amp  circuit.  The  two  diodes  across 
the  input  only  serve  to  limit  the  differential 
input.  Some  amplifiers  behave  strangely 
when  their  input  becomes  too  great  (like  the 
inputs  may  self-destruct  or  the  output  may 
become  the  opposite  of  what  ft*s  supposed 
to  or  the  output  may  latch  in  one  state  and 
forever  thereafter  ignore  the  input). 

Another  circuit  (really  the  same  circuit 
but  used  differently)  is  the  squarer  or  0 
crossing  detector  (Fig.  3).  Whenever  the 
input  waveform  exceeds  ground  potential, 
the  output  swings  giving  a  rccungular  wave 
output  no  matter  what  kind  of  input  signal 
is  present. 

That  is  about  all  that  can  be  done  with 
the  operational  amplifier  without  some  form 
of  feedback.  By  adding  appropriate  feed- 
backj  the  amptificr  can  be  made  to  do  many 
chores*  The  main  advantage  of  feedback 
amplifiers  is  that  the  characteristics  arc 
controlled  by  the  feedback  network  —  the 
characteristics  of  the  amplifier  itself  have 
little  effect.  That's  why  the  real  life 
amplifier  can  be  regarded  as  perfect  —  the 
differences  arc  almost  completely  cancelled 
by  feedback. 

Feedback  Amplifiers 

The  first  circuit  to  be  introduced  in  this 
group  IS  known  as  a  voltage  follower  (see 
Fig.  4).  The  actual  function  of  this  circuit  is 
of  an  Impedance  transformer.  It  will  take  a 
signal  from  a  high  Z  source  and  duplicate  it 
at  a  much  lower  impedance.  Since  there  are 
no  components  other  than  the  operational 
amplifier,  the  design  procedure  is  quite 
simple.  Simply  connect  the  output  back  to 
the  inverting  input.  To  find  out  approxi- 
mately what  those  input  and  output 
impedances  are,  a  couple  of  simple  formulas 
are  used. 

For  input  impedance  find  the  values  for 
AvOL  ^^d  dtffereniial  Zjf^  in  the  spec  sheet 
and  stick  them  in  this  formula:  Z{fsl  - 
(^IN.DIFFKAvOL)'  For  the  709  this  works 
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out  to  about  n  G  Ohms,  (Yes,  gigaohmsl) 
Fof    ZoUT  fi^f^  output  resistance  and 
AyoL    '"    the    spec    sheet    and    use    this 
formula: 


2ouT    = 


AvOL 


Apin,  for  the  709,  thk  works  out  to  3 
milliohms.  Do  not  be  misled  by  this  figyre. 
This  low  output  impedance  is  only  apparent 
if  the  current  drfving  capabilities  of  the 
amplifier  are  not  exceeded.  If  high  current 
outputs  arc  required,  a  power  ampllOer 
should  be  connected  to  the  output  within 
the  feedback  loop. 

The  best  figures  for  the  above  occur 
where  the  gain  is  highest  (0  Hz),  Note  that  as 
the  frequency  goes  up  and  AyoL  drops  off, 
both  Z|fs|  and  ZquT  become  less  idcaL  But 
for  only  one  component  and  thousands  of 
megohms  of  input  impedance  it*s  a  pretty 
good  circuit. 

The  principle  used  in  designing  this  and 
other  feedback  amplifiers  is  to  regard  the 
amplifier  as  perfect  —  that  is,  having  infiniie 
gain  and  infinite  inpui  impedance.  If  the 
amplifier  has  infinite  gain  the  onty  way  we 
can  get  a  finite  voltage  at  the  output  is  with 
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Fig,  6.  Nori'Inverlfng  ampHfier, 
Vqut         RnR2 
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0  volts  differential  inpat.  With  the  amplifier 
connected  in  a  negative  feedback  configura- 
tion, the  output  will  increase  until  its  effects 
become  equal  to,  and  effectively  cancel,  the 
input  voltage  (at  the  non -Invert ing  input). 
The  principle  of  the  feedback  canceUing  the 
input  is  used  to  design  all  feedback 
amplifiers  using  high  gain  op  amps  -  the 
output  stabilizes  at  a  level  that  reduces  the 
differenttal  input  to  zero. 

If  you  really  want  to  do  more  with  the 
signal  than  duplicate  it,  you  can  place  some 
resistors  in  the  feedback  loop  and  give  the 
amplifier  any  gain  desired.  The  first  of  two 
amplifier  circuits  is  shown  in  Fig.  5.  This 
circuit  inverts  all  signals  applied  to  its  inpuL 
The  gam  of  this  circuit  can  be  computed: 


IN 


Fig^  7-  Op  amp  mtegrator  (sm  text). 

point  is  ai  0  V.  Also  since  the  input 
impedance  is  supposed  to  be  infinite,  the 
current  through  Rl  is  equal  to  the  current 
through  R2: 


or 


"Rl 

Rl 


-      *R2 
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or 
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(voltage  gain)   =   — 


R2 

rT 
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-*V  OUT 


INVERTING 
IfyPUTl-J 


Remember  that  this  simple  math  is  only  for 
the  perfect  amplifiers  infinite  ^in  and  zero 
current  injected  Into  or  sunk  from  the 
inputs,  R3,  Tm  sorry  to  say,  is  used  to 
compensate  for  one  of  the  amplifier's  imper- 
fections -  the  current  used  by  the  inputs  to 
bias  themselves  on.  lis  value  (R3)  is  usually 
equal  to  the  parallel  value  of  Rl  and  R2. 
The  idea  is  that  both  inputs  should  see  the 
same  impedance  to  minimize  the  effect  of 
input  bias  current.  If  the  input  bias  current 
is  much  less  (less  than  5%}  than  the  feedback 
network  current,  R3  is  not  really  necessary. 
The  second  type  of  feedback  amplifier  is 
the  no  n- invert  ing  type  (the  voltage  follower 
is  a  special  case  of  this  type;  see  Fig,  6). 
Once  again,  by  placing  resistors  in  the 
feedback  loop  and  input  we  can  tailor  the 
gain  to  any  value.  In  this  circuit  R3  has  the 
same  function  as  in  the  inverting  amplifier 
,  < .  Rl  and  R2  are  the  gain  control  elements, 
and  by  making  the  same  assumptions  as  for 
the  inverting  amplifier,  we  can  see  that  the 
currents  arc  equal  in  both  resistors  and  their 
common  point  is  held  at  V|fs|.  The  math 
goes  like  this: 


or 
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or         R|  Vqut   -   Rl  V||y   =   Vj^   r^ 

or         Rt  Vqut   =   ^m  ^2  *  Vii^fli 
or        Rl  Vqut  ^  Vipi   (R^   +  R2J 

Finally.     Vqut'  R^    +  R2 

V|N  "  Rf 

*  Voltage  Gain, 


V  ^^l  *> 


«  V  OUT 


Input  and  output  impedances  of  these 
last  two  circuits  are  fairly  easy  to  estimate. 
The  method  is  nearly  the  same  as  for  the 
vultage  follower  circuit.  The  only  difference 
is  that  these  impedances  are  not  improved 
by  the  full  AyOL^  Since  we  ''used*'  some  of 
the  gain  of  the  amplifier  to  increase  the 
amplitude  of  the  input  signal,  that  "used" 
portion  must  be  deleted  from  the  total 
AVOL  What's  left  is  referred  to  as  loop 
gain: 

A  VOL 

A  LOOP   '^   ^^^^   i^^l  ^i^^  AvOL  w**  P^^ 
viously: 

R 
2|N    =     (ZorFF*   tA|_oopl  3<^<^  Zout  "- 


'out 


A  LOOP 


Any  impedances  in  series  with  the  amplifier 
terminals  have  to  be  added  to  the  computed 
impedance.  This  usually  makes  no  difference 
to  the  input  but  c^n  change  the  output 
considerably, 

Non-Linear  Feedback 

You  have  seen  how  placing  resistors  in 
the  Feedback  path  can  affect  amplifier 
characteristics.  Now  what  would  be  the 
effect  of  a  capacitor  stuck  in  the  feedback 
path?  Let's  start  with  the  circuit  shown  in 
Fig,  7,  ThiSp  as  you  notice^  is  very  similar  to 
the  invefting  amplifier  shown  previously, 
except  for  the  substitution  of  C  for  R2.  And 
also  the  gain  formula  originates  in  the  same 
way.  This  is  going  to  be  a  little  more 
complicated  since  putting  a  capacitor  in 
there  tells  us  there  is  going  to  be  a  time 
factor.  Let*s  give  it  a  try:  The  currents 
through  C  and  R  must  be  equal  since  their 
junction  Is  at  a  high  Z  fixed  voltage  point. 
So:  ic  -  -  iR 
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RESET 
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Fig.  S.  integrator  modification  to  correct  for  offset  drift,  (a)  Ramp  generator 
appiicaiion,  (b)  AC appiication  —  /e^ky  integrator. 
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Fig.  9.  Twin  T^me  wave  osdlhlor, 

^OUT  =  2  RC  '     ^^^  <^mt€d  un  til 
circuH  just  oscilhies. 

We  seem  lo  have  run  into  trouble  right 
away  since  it*s  hard  to  give  a  resistance  value 
to  a  capacitor.  But  luckily: 


*C 


IC  in  farads, 
E  in  volts, 
t  in  seconds) 


Sticking  that  in  the  formula, 


C  -  Vqut 


-   'R  =    - 


R 


Now  weVc  getting  somewhere.  The  gain  is 
then: 

VOUT  t 


-Vim 


RC 


You  may  be  wondering  whai  that's 
supposed  to  me^n.  Not  much  as  it  stands, 
but  change  a  few  terms  around  and: 


Vqut  ^ 


RC 


OV  9- 


^l-^v 


OUT 


VtN 


With  any  given  components  (R  and  C)  and 
with  a  given  input  {V|is|)(hQlcl  them  a!l 
constant),  Vquj  ^i^'  Increase  linearly  with 
time  (a  ramp  generator!)-  Increasing  ihe  RC 
product  will  lower  VquT  if*  ^  given  time  or 
will  increase  time  for  a  given  VotTT-  By 
reversing  the  polarity  or  amptiiudc  of  V|f^ 
the  direction  and  slope  of  the  output  can 
easily  be  controlled. 

This  circuit  is  generally  known  as  an 
mtcgrator  and  functions  the  same  as  an  RC 
integrator  except  that  the  cireuii  (with  (he 
op  amp)  has  the  advantage  of  linear  opera- 
tion, higher  Zjf4,  low  output  impedance  and 
voltage  gain. 

I(  the  gain  of  this  circuit  is  plotted  versus 
frequency^  it  will  be  seen  that  the  gain  is 
infinite  (or  Avol)  ^^  dc  and  then  begins  to 
drop  off  6  dB  per  octave  starting  at  a  point 
determined  by  R  and  C.  The  Irequency  is 
actually: 

1 
2Tiec 


Looking  at  it  this  way,  this  circuit  turns  out 
to  be  a  tow  pass  filter.  By  placing  appro- 
priately frequency  sensitive  components  in 
the  feedback  network  almost  any  response 
can  be  generated.  This  is  the  basis  of  active 
filters  which  have  been  adequately  covered 
in  a  previous  article' .  Anyone  interested  in 
active  fillers  should  read  that  article. 

If  you  want  to  try  an  op  amp  integrator 
there  is  a  practical  problem  that  should  be 
mentioned.  If  the  circuit  of  Fig.  7  is  used  as 
is,  itic  output  witl  tend  to  drift  toward 
maximum  in  one  direction  or  the  other.  This 
is  because  the  circuit  will  continue  to 
integrate  any  offset  error  at  the  input  even 
with  the  input  grounded.  This  problem  can 
be  eliminated  when  using  the  circuit  as  a 
ramp  generator  by  resetting  the  circuit  at  the 
end  of  each  ramp  with  a  switch  or  transistor 
across  the  capacitor  {Fig.  8a )<  Closing  the 
switch  causes  the  nuipul  to  return  to  what- 
ever input  appears  at  the  non-inverting  input 
(In  this  case  zero).  The  switch  is  then  opened 
when  you  want  to  start  integrating  again. 

When  integrating  an  ac  signal,  special 
arrangements  must  be  made  since  integration 
must  be  continuous.  One  thing  you  could  do 
is  to  synchronize  the  input  to  the  integrator 
output.  When  the  output  reaches  some 
maximum  level,  the  input  should  change  to 
run  the  Iniegrator  output  in  the  opposite 
direction.  The  only  use  for  this  method  I've 
seen  is  for  a  type  of  oscillator* 

The  most  practical  method  of  using  an  op 
amp  integptor  with  an  ac  input  signal  is 
shown  in  Fjg,  8b.  An  extra  resistor,  R2,  is 
added.  This  resistor  provides  enough  feed- 
back current  to  cancel  any  error  at  the 
input.  Of  course^  this  simple  solution  docs 
have  its  problems.  The  g^iin  and  frequency 
range  of  integration  arc  reduced  by  some 
degree  and  the  operation  performed  by  the 
circuit  is  not  a  true  integration.  But  these 

effects  art?  rclalivL^y  minor  so  thii*  circuit 
should  work  well  in  most  situations.  The 
circuit  is  known,  appropriately,  as  a  leaky 
integrator* 

Another  area  of  non -linear  feedback 
circuits  is  that  of  oscillators.  Oscillators 
differ  from  the  previously  described 
amplifiers  In  that  they  u^ positive  feedback. 
How  thai  feedback  is  handled  determines 
the  type  of  oscillator  and  the  type  of 
output.  Actually,  any  type  of  oscillator  can 
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Fig,  10,  Wein  bridge  osdikitor. 
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be  implemented  using  op  amps*  The  trick  is 
to  combine  a  gain  element  {the  op  amp)  and 
some  sort  of  frequency  sensitive  phase  shift 
element-  A  few  examples  follow  with  not 
much  math. 

Sine  Oscillators:  Sine  wave  oscillators 
using  operational  amplifiers  are  very  similar 
lo  discrete  oscillators  except  that  the  op 
amp  is  the  active  element.  The  first  shovm  is 
known  as  a  twin  T  or  double  integrator 
Oscillator.  |Note:  An  integrator  provides  a 
90°  phase  shift  to  a  signal  at  the  frequency: 


f  = 


2imc 

The  double  integrator  ought  to  (and  docs) 
provide  a  180''  phase  shift  at  that  fre- 
quency. The  RC  network  provides  ISC^ 
phase  shift  at  the  oscillation  frequency  [see 
Fig.  9).  An  interesting  feature  of  this  circuit 
is  that  if  R/2  is  adjusted  so  that  the  circuit 
(ust  does  pot  oscillatei  you  have  a  narrow 
bandpass  filter.  Apply  the  inpm  through  a 
resistor  to  the  (-)  input. 

Another  sine  oscillator  is  the  famous 
Wein  Bridge,  shown  in  Fig.  10,  The  output  is 
a  very  low  distortion  sine  wave. 

Square  Wave  Oscillators:  A  simple  multi- 
vibrator   type    circuit    which    generals   a 
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Fig,  ]h  Square  \mw  oscHlator. 

square  wave  is  shown  in  lig.  1 1 ,  The  output 
will  allcrnalely  switch  from  lull  positive 
output  lo  full  negative  output. 

Another  oscillator  that  produces  a  square 
wave  also  generates  a  linear  ramp  triangle 
wave.  It  consists  of  one  op  amp  wired  as  an 
integrator  while  the  other  is  wired  as  a 
comparator  whose  reference  changes 
according  to  the  slope  of  the  integrator 
output.  This  circuit  is  commonly  used  as  the 

basic  oscillator  in  function  generators^ ,  See 
Fig,  1 2, 

In  this  section  IVe  tried  to  show  In  a 
general  way  how  the  operational  amplifier 
functions  in  a  circuit.  These  examples  are  by 
no  means  all  that  can  be  done  with  these 
amplifiers.  Manufacturers'  data  books  and 
application  notes  are  full  of  additional  infor- 
mation. With  a  little  experimenting  and 
simple  design  work  it  shouldn't  be  too 
difficult  to  think  of  a  few  applications  of 
your  own.  Before  you  stari,  there  is  one 
more  thing  you  should  he  aware  of. 

Compensation 

While  most  operational  amplifiers  used 
today  have  no  need  for  compensation  (they 
arc   already  internally  compensated),   there 
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Fig.  12.  Simultamom  square  and  triangk  wave  generator.  fQUT^ 
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are  some  applications  where  it  is  necessary 
to  use  an  uncompensated  amplifier  and  do 
ihe  compensation  yourself. 

First  we  must  determine  what  compensa- 
tion IS  and  why  it  is  necessary.  Unlike  the 
perfect  ampIiHer,  our  op  amp  has  a  limited 
bandwidth.  At  some  high  frequency  point 
the  response  (gain)  tends  to  fall  off.  Without 
compensation  the  rate  of  fall  off  is  usually 
quite  fast.  When  the  op  amp  is  used  as  a 
feedback  amplifier,  there  is  a  point  where 
the  open  loop  gain  equals  the  closed  loop 
gain,  if  the  open  loop  gain  at  this  point  falls 
off  loo  fast,  the  circuit  may  oscillate  at  thai 
frequency.  The  only  way  to  avoid  instability 
or  oscillation  is  to  make  sure  that  the  rate  of 
open  loop  gain  fall  off  is  6  dB/octave  or  less 
at  the  crossover  point  That  is  the  function 
of  compensation  —  causing  the  gain  of  an 
amplifier  to  fall  off  in  a  predictable  way  to 
prevent  mstabilriy. 

An  inter  nail  y  compcnsaLed  amplifier  is 
adjusted  so  that  the  gain  starts  falling  off  at 
6  dB/octave  (20  dB/decade)  at  about  2  H/., 
The  voltage  gain  drops  to  0  dB  at  I  MHz  (for 
the  741).  While  this  guarantees  that  the 
amplifier  will  be  stable  under  any  condi- 
tions, it  limits  I  he  gain  severely  at  tiigh 
frequencies-  To  obtain  high  gain  at  high 
frequencies  an  uncompensated  amplifier  has 
to  be  custom  compensated  to  begin  the  6 
dB/octave  fall  off  at  some  highei  frequency. 
The  instructions  for  compensation  are 
usually  contained  in  the  manufacturer's 
specification  sheet.  For  example,  a  UA709 
can  be  compensated  for  60  dB  gain  up  to 
500  khk  while  the  internally  compensated 
UA741  would  only  be  good  for  a  marginal 
10  dB  voltage  gain  at  that  frequency. 
Internal  compensation  is  only  there  for 
convenience;  there  are  some  advantages  to 
non-compensated  op  amps.  Some  common 
uncompensated  types  arc  UA709,  LM30I 
and  LIVI30S.  Compensated  types  include 
UA74I,  5558  and  LM307. 

Some  Other  Amplifiers 

This  entire  discussion  so  far  has  con- 
cerned common  op  amps  of  the  709-741 
variety,  These  have  bipolar  transistor  input 
and  are  voltage  controlled  voltage  output 
devices  and  usually  require  a  balanced  power 
supply.  But  the  IC  industry  has  definitely 
not  stopped  there.  There  are  amplifiers  with 
high  slew  rate  outputs  (531)^  Darlington 
transistor  inputs  (LM316),  FET  inputs 
(536),  single  supply  requirements  (LIVI324  — 


this  device  also  boasts  four  amplifiers  in  one 
package),  and  even  some  that  require  very 
low  power  (533).  While  some  of  these  have 
some  fairly  special  characteristics,  they 
operate  much  the  same  as  the  old  709, 

There  are  other  type  amplifiers  that  don't 
operate  exactly  like  an  op  amp.  RCA  has  a 
family  of  devices  called  tonsconductance 
amplifiers.  This  means  they  are  voltage 
controlled,  current  output  devices.  What 
they've  come  up  with  is  a  high  gaiOp 
differential  inputs  solid  state  vacuum  tube 
(or  FET).  Regrctrully^  I  have  no  information 
about  them  su  I  can*i  give  any  dcrinitc 
applications. 

Another  interesting  device  (which  I 
happen  to  know  something  about)  is  the 
LM3900.  These  would  be  called  operational 
amplifiers  except  that  this  device  amplifies 
the  difference  in  the  currents  Into  ihc 
inputs.  The  currents  required  are  fairly  small 
(usually  around  10  uA),  so  large  value 
resistors  in  series  wiih  the  inputs  can  turn 
this  into  a  voltage  amplifier  if  that  is 
necessary.  Positive  features  of  this  device 
(according  to  National  Semiconductor) 
include  Its  ability  to  operate  with  either 
single  or  bipolar  supplies,  a  large  output 
voltage  swing,  a  fairly  wide  bandwidth  even 
with  internal  compensation  and  its  tow  cost 
(there  are  four  amplilicrs  lo  a  package  for 
less  than  60^), 

A  few  typical  applications  are  shown  in 
Fig.    13.    For    more    information    contact 
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National  Semiconductor"*.  Their  data  sheet 
includes  several  pages  of  applications  for  this 
device.  The  spec  sheet  says  these  devices  are 
designed  primarily  to  produce  ac  amplifiers, 

RC  active  filters,  low  frequency  waveform 
generators,  tachometers,  or  low  frequency, 
high  voltage  logic  elements.  Try  your  hand 
at  some  ol^  them  or  adapt  some  regylar  op 
amp  circuits.  Remember,  this  device  can  also 
be  treated  as  a  perfect  amplifier  except  that 
the  inputs  aie  controlled  by  current,  not  by 
voltage  as  in  a  normal  op  amp. 

In  this  article  I've  tried  to  give  a  broad 
outline  of  the  whys  and  wherefores  of 
operational  amplifiers.  While  this  is  nowhere 
near  all  there  is  to  say  about  op  amps,  it  Is 
hoped  that  those  triangular  symbols  are  now 
less  of  a  mystery.  Go  through  this  magazine 
and  see  if  you  can  analyze  the  operation  of 
any  op  amps  used  in  other  articles  (my  luck, 
this  Is  an  antenna  issue  or  something).  For 
more  I  nf  or  ma  lion  Motorola'*  publishes 
several  application  notes:  AN'204  -  "High 
performance  Integrated  Operational  Ampli- 
fiers," AN439  -  "MCI 539  Op  Amp  and  its 
Applications;^  and  AN'S22  -  'The  MCI 556 
Operational  Amplifier/*  IF  you  have  access 
to  a  technical  library,  Burr- Brown  (a  well 
established  op  amp  manufacturer)  publishes 
a  book  (Operational  Amplifiers)  that  con- 
tains all  the  information  you  would  want. 
Manufacturers'  spec  sheets  will  also  contain 
a  great  deal  of  information.  The  more 
information  you  have  and  use  (and  hope- 
fully this  article  was  of  some  help),  the  less 
mysterious  those  "triangle  things*'  can 
become.  ■ 
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Fig.  13.  LM3900  circuits,  (a)  Voitoge  comparator,  (h)  Non-in  verting  DC  amp: 
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CUSTOM  TRANSFORMERS 

•  Pig  to  Power 

•  Filament 

•  Lo¥^  Capacity 

Wtite  today  for  a  free  quota  do  ri  on  your  transformer  reQuirementS, 


^Chokm 

•  Torolds 

•  Saturablt  Reactors 

*  Audio 

•  FafrJtss 

•  Spdcialf 
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HEAVY  DUTY  REPLACEMENT  TRANSFORMERS* 

Collins  30S  1  Plate  Transformer $1  50.00 

Collins  51  6F2  Power  Transformer    .  *  ,  . ,  ,  85^00 

Hunter  2000B  Plate  Transformer    .  -  .  - 1  26.00 

Alpha  77  Plate  Transformer    .  , ..,**..........-  1  25,00 

'All    haa^v    ciuty    repJacement    trfln»formers    are    designed    to    run 
cooler  and  last  longer  than  the  original  equipment  traniformer, 

SPECIALS 

•  HIPERSIL  plate  TRANSPORMERS:  3500  VAC  at  1  .OA  ICAS; 
230  VAC  Primary^  6-7/a*'H,  8'5/8"W,  7-3/8'^0;  50  lbs.;  $125,00 

•  HIPERSIL  PLATE  TRANSFORMERS:  3000  VAC  at  0.7A  ICAS; 
115/230  VAC  Primarv:  5'S/8"H,  S'1/2"W,  6'1/2"D;  35  lbs.; 
S95.00 

•  4  1000 A  FILAMENT  TRANSFORMERS,  7.5  VCT  at  21  amps, 
117   V   Primarv,  4-1/2''H,  3  3/4' W,  4"D,  fully  enclosed;  S27,95- 

ALL  TRANSfORMBRS  GUARANTEED  FOR  24  MONTHS f 

Peter  W.  Dahl  Co. 

5325  Annette  '  El  Paso,  Texas  79924 
Tei^hone  1915)  568  9702  or  191&}  751^856 


DIGITONE 


FEATURES: 

•  Crystal  Comrolled  - 
Digitally  Synthesized  Tones* 

•  Low  Current  Drain  CMOS  Logic. 

•  RFl  Immune. 

•  l6-Butlon  Tactile  Feedback  Keyboards 

•  WiH  Interface  to  Transceivers  Using  Dynamic  Microphones 
with  Only  Two  Wires. 

•  Provisions  for  Three  Wire  Interface  Are  Provided. 

•  Gold-Plat ed    Keyboard    Contacts   Pfovided    for    Maximtim 
Reliability. 

•  Gperatmg  Voltage  Range  9-18VDC. 

•  Size:    2A"    k   2:1"   x  .250"  Without  Case.  2.1"  x  2.r'  x 
.312"  With  Case, 

•  2"    Square   Velcro    Available   for  Convenient  Mounting  - 
Dashboard  -  Sun  Visor  ■  Radio  -  Etc. 

Touch- Tone  Encoder ..,,.. , « ,-, , ,  ,  $34.50 


•  12-Bytton    Touch-Tone    Encoder    (Case  ^nd  Velcro  not 
Available!  . . .  $34.S0 

OHIO  RESIDENTS  ADD  4.5%  SALES  TAX 
SEND  CHECK  OR  MONEY  ORDER  TO: 

Tlie  Barber  Corporation 

P.O.  Bo^  27TA,  Wdynesville.  Ohio  45068  513-897  2925 

Open  Tuesday  and  Thtirsday  Evenmgs  Untif  7:00  PM  EST 


SAVE  $80,000.00  IN  CRYSTALS 

SUPER  SYNTHESIZED  SCANNER  SPECIALS 
SAVE  $30.00  OFF  MANUFACTURER'S  PRICE 


BEdRCXT  101 

lechanrwls 
30-50  MHz 
146-174  MHz 
416-512  MHz 
mfg.  price  $349.95 


T^NN£L^C 

1 6  channels 

31 .18-50  MHz 

146-148 

151.iai70 

461,20-470 

490-512 

mfg,  price  $339.95 


10  channels 

30-50  MHz 

146-174 

440-512 

mfg.  price  $329.00 


ISBEI 

10  cfiannels 

30-50  MHz 

1 50-1 70 

450-470 

490-510 

mfg,  price  $399,95 


master  charge 

1  Ht  IHH  EHHUIIC  CARD 
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BankAmericard 


ttfrn-tM  m>i 


We  now  carry  a  compfete  stock  of  CB  equipment  avai fable  at  discount  prices, 
24  hour  Mastercharge^BankAmericard  order  &  information  line  616-775-0881. 
Prepaid  Shipping,  Certified  check  or  charge  card  on  mail  orders  for  immediate 
Shipment.  Dealer  inquiries  invited.  Michigan  Residents  add  tax.  Foreign  orders 
invited. 


COMMUNICATIONS  ENGtNEERlMG 

PO  BOX  415,  CADILLAC  MICHIGAN  40601 

CABLE  ADDRESS;  COMENG 


CALL  &t&775-08St 
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F/g,  /.  Base  station  running  manuaf  pafch. 
Keyword  ' '  O  VER  **  triggers  switching 
benveen  transmil  and  receive. 


Tom  YQCom  WAIHTD 
21  Bay  berry  Road 
Acton  MA  01720 
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Fj^.   i  Base  station  running  manuaf -VOX 
patch.  Telephone  audio  controls  transmitier, 

sporadic  noise  causes  false  keying  at  **A'' 
and  hesitation  causes  premature  dropout  at 


ATtJk^tnEO 


* 

i' 


*€CfiVf5 


»AttH . 

TRAWSWrr 


ItCCETVE 


•^    ^  ^^ 


Hg.  3.  Base  station  equipped  with  auto- 
manual  patch.  Called  party  transmits  t^vo 
control  tones  —  one  to  start  the  transmitter 
(**V*),    and  another   to  stop  transmitting 

r2"i 


Phone  patches  have  been  popular  for 
many  years,  and  the  advent  of  repeater 
systems  spawned  a  new  age  of  phone-in-the- 
car  enthusiasts.  Many  VHF  and  UHF 
repeaters  have  automatic  telephone  patches, 
i.e,,  autopatcfies.  The  telephone  service  Is  an 
easily  added  system  feature  and  renders 
hours  of  enjoyment  and  a  potential  for 
substantial  public  service. 

There  are  those  among  us  who  have 
become  so  fascinated  with  the  auiopatchcs 
ihai  they  are  an  end  In  themselves,  Thai  h, 
the  underlying  motivation  for  building  a 
repeater  is  the  promise  of  mobile  telephone 
service.  We  all  knowaboui  not  being  allowed 
to  use  these  systems  for  commercial  pur- 
poses, but  there  are  many  non<ommercial 
applications  that  are  both  fun  andof  signrfi- 
cani  public  service.  Applications  rang?  from 
receiving  shopping  lists  from  home  to 
reporting  tjraffic  mistiaps,  faHen  powef  lines, 
etc. 

The  conventional  autopatches,  so  fre- 
qucntly  an  integral  part  of  repeaters,  are 
charge leristf call V  half-duplex  devices.  This 
means  you  can  either  talk  or  listen,  btJt  not 
both  at  the  same  time.  The  common  HF 
phone  patches  are  typical  of  this  mode  of 
communication.  For  a  fult-duplex  patch  you 
would  need  to  simultaneously  receive  and 
transmit.  This    would    require    the   mobile 
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--automatic  single  frequency  patch 


transmitter  and  receiver  to  be  operating  at 
the  same  time.  For  most  jmateurSj  this 
would  pose  significant  technical  problems, 
not  the  least  of  which  would  include  an 
additional  anterjna  or  some  type  of  dlplexer 
to  use  a  single  mobile  antenna.  The  tele- 
phone company  has  already  perfected  this 
mode  of  operation.  Of  course,  the  full- 
duplex  approach  uses  two  radio  frequencies 
(one  for  transmit  and  one  for  receive)  and 
provides  "realistic"  telephone  service  —  you 
can  do  all  the  things  characteristic  of  tele- 
phone conversations  —  butt  in,  insert  lots  of 
*'uh-huhs/^eicl 

For  casual  amateur  purposes,  it  may  not 
be  necessary  or  practical  to  worry  about 
full- duplex  service.  But  if  half-duplex  service 
is  adequate,  then  why  utilize  two  valuable 
radio  channels?  Why  not  use  repeaters  to 
exiend  the  range  of  reliable  communications 
and  single  frequency  telephone  systems  to 
provide  half-duplex  telephone  service?  At 
least  this  is  a  nice  technical  ihing  to  think 
about  even  if  tele  phone -only  systems  might 
cause  the  FCC  to  experience  a  new  set  of 
amateur  problems.  After  all,  what  is  a  fully 
automatic  b^e  station  that  renders  tele- 
phone service?  It's  certainly  not  a  repeater 
for  it  doesn't  repeat.  It's  not  a  remote  ba^ 
for  it  never  functions  as  a  base  for  the 
mobile  user  —  or  does  it?  Well,  anyway,  let's 
continue  the  technical  considerations. 

Types  of  Single  Frequency  Phone  Pdtch 
Systems 

Several  types  of  single  frequency  phone 


patch  systems  can  be  considered  and  then 
discussed  in  turn: 

1.  Manual  phone  patch 

2.  Manual' VOX  phone  patch 

3.  Automanual  phone  patch 

4.  Autovox  phone  patch 

5.  Time  division  phone  patch 

The  following  discussion  will  demonstrate 
that  all  of  these  systems  are  practical  and 
that  the  last  three  are  capable  of  providing 
fully  automatic  (autopatch)  service  on  a 
single  radio  channel. 

Manual  Phone  Patch 

A  manual  phone  patch  is  typified  by  the 
many  phone  patches  operated  on  the  HF 
bands.  The  phone  patch  is  manually 
attached  to  the  telephone  line  by  the  base 
station  operator  and  the  transmitting  and 
receiving  periods  are  likewise  controlled  by 
the  base  station  operator,  Typically,  the 
operator  responds  to  the  keyword  "OVER" 
which  causes  him  to  reverse  the  transmit/ 
receive  mode.  If  you've  ever  run  such  a 
patch  for  people  not  speaking  your  native 
language,  you  know  the  corrfusion  that  can 
result  if  you  don't  hear  "OVER."  The 
manual  patch  provides  haJf-duplex  service 
and  uses  only  one  radio  frequency  (assuming 
the  two  sutlons  are  '^netted).  Fig.  1  shows  a 
typical  activity  sequence, 

Manual-vox  Phone  Patch 

The  manual-VOX  phone  patch  is  a  rela- 
tively simpte  extension  of  the  manual  patch. 
Again,  the  base  station  operator  manually 
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attaches  the  phone  patch  to  the  telephone 
line.  In  this  system,  a  VOX  circuit  detects 
the  telephone  party's  speech  and  in  turn, 
keys  the   trammitter.   Again,  the  keyword 

"OVER"  is  sometimes  valuable  to  enhance 
coordination  between  the  telephone  party 
and  the  distant  radio  user.  At  least  in  this 
system,  the  radio  operator  is  not  needed  to 
accomplish  the  individual  transmit/ receive 
actions  —  a  level  of  automation  has  been 
accomplished.  This  patch  provides  half- 
duplex  service  and  uses  only  one  radio 
frequency.  Fig,  2  shows  a  typical  activity 
sequence. 

Automantial  Phone  Patch 

An  automanual  phone  patch  does  not 
require  a  base  station  operator.  The  phone 
patch  is  attached  to  the  telephone  line  upon 
receipt  of  a  command  from  the  radio  user. 
The  user  simply  transmits  a  special  audio 
tone  which  is  detected  at  the  base  station 
receiver.  Once  the  patch  is  attached,  the 
radio  party  transmits  additional  tones  which 
are  used  lo  accomplish  the  number  dialing 
(previously  done  by  the  base  station  oper- 
ator). The  base  station  control  circuitry 
causes  an  identifying  tone  to  be  applied  to 
the  telephone  line  so  that  when  the  called 
party  answers  he  can  identify  the  fact  that 
he  is  receiving  a  call  from  a  radio  user.  This 
causes  the  called  party  (assuming  he's  been 
so  instructed)  to  request  use  of  the  trans- 
mitter by  sending  a  control  tone  -  e.g., 
Touchtone  "1".  He  likewise  marks  the  end 
of  his  transmit  period  with  a  control 
character  —  e.g.,  Touchtone  *'2'*.  When  the 
telephone  call  has  been  completed,  the  patch 
is  disconnected  from  the  telephone  line  in 
one  of  two  ways: 

1.  A  circuit  detecting  the  fact  that  the 
called  party  has  placed  his  handset  **on- 
hook"  generates  a  disconnect  signal;  or 

2.  A  control  tone  is  sent  by  the  radio 
user. 

This  system  is  semiautomatic  —  the 
phone  patch  ts  attached  and  released 
without  a  base  station  operator  intervening* 
Howeverp   the  switchmg  between  transmit 
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and  receive  is  controlled  by  the  telephone 
party  —  a  less  than  ideal  situation  since 
many  people  called  may  not  be  trained  or 
equipped  to  perform  this  function.  If  you 
intended  to  always  call  telephones  manned 
by  appropriately  trained  people  and 
equipped  for  this  type  of  operation,  then 
this  simple  system  would  render  a  pseudo- 
autopatch  service  in  a  reasonable  way.  It  is 
auiomaiic,  half-duplex^  and  uses  a  singte 
frequency.  Fig.  3  shows  a  typical  activity 
sequence* 

This  system  poses  very  interesting  legal 
questions.  The  typically  unlicensed  tele- 
phone party  controls  the  transmitter  via 
special  actions  —  namely  transmitting  con- 
trol tones.  Think  for  a  moment  about  a 
telephone  handset  equipped  with  a  PTT 
button  (such  things  exist).  Now  consider  a 
'*  beeper"  circuit  that  generates  one  audio 
signal  when  the  button  is  depressed  and 
another  when  the  button  is  fe leased.  The 
called  party  now  looks  very  similar  to  a 
normal  radio  operator.  Who's  realty  in 
control  of  the  transmitter?  At  least  at  times 
it's  probably  the  telephone  party  with  ihe 
transceiver  functioning  as  his  remote  base 
station!  Other  systems  exhibit  this  same 
problem  -  the  time  division  patch  (to  be 
described  later)  solves  this  problenru 

Autovox  Phone  Patch 

An  autovox  phone  patch  Is  the  logical 
extension  to  the  automanual  phone  patch. 
Again,  control  tones  from  the  radio  user  are 
used  to  attach  and  release  the  phone  patch. 
However,  the  periods  of  transmit  and  receive 
are  baskafly  controlled  by  the  telephone 
party's  speech.  This  system  allows  the  radio 
party  to  render  all  of  the  significant  control 
functions  while  enabling  the  called  party  to 
initiate  the  transmit  and  receive  periods 
without  needing  spccra!  equipment  or 
instructions.  This  patch  is  fuHy  automatic 


and  renders  half-duplex  telephone  service  on 
a  single  frequency.  Fig.  4  shows  a  typical 
activity  sequence. 

Time  Division  Phone  Patch 

The  time  division  phone  patch  derives  Its 
name  from  the  fact  that  the  base  station 
control  logic  divides  the  transmit  time  into 
periods  of  transmission  and  reception. 
During  very  brief  receive  periods  that  take 
place  during  interruptions  to  the  normal 
transmit  activity,  the  system  receiver  is  able 
to  detect  the  user's  incfdeoi  carrier  and 
therefore  cease  transmitting  and  enter  a 
prolonged  receive  period.  This  patch  intro- 
duces  additional  technical  complexities  to 
the  base  Stat  ion  (no  changes  to  mobile  users), 
but  renders  better  service  in  that  the  radio 
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Digit  *7  '*  means  start  transmitting  and  digit 
"2"  meatis  start  receiving^ 

user  is  in  full  control  of  the  system  (unlike 
any  of  the  other  systems  wherein  the  user  is 
at  the  mercy  of  the  base  station  operator,  a 
telephone  user^  or  a  VOX  circuit).  The  lime 
division  phone  patch  is  fully  automatic, 
renders  half-duplex  telephone  service,  and 
uses  a  single  frequency  while  enabling  total 
radio  party  control.  Fig,  5  shows  a  typical 
activity  sequence. 

Fractic^l  Cansickiratiom 

Each  of  ihe&e  systems  has  its  strong  and 
weak  points  —  some  require  a  base  station 

operator,  some  do  not,  some  require  sophis- 
ticated control  logic  and  some  do  not.  You 
can't  have  your  cake  and  eat  it  too!  How- 
ever, all  of  these  systems  will  work*  Most  of 


SSECOMta 


NQ  i:aririe(^    I 


(  s  "JP-wuchT  i  } 

^■^vacE  p^ 

Ivotcc 

^--jNicstinr 

SI  ATE 

SIGNIFICANCE 

0 

tcNe 

1 

Attach  patch,  key  tf^nsmitter 

to  broadcast  dial  tone 

2 

Receiving  dialing  information 
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US  are  quite  familiar  with  the  first  two 
systems  having  either  built  patches,  used 
patches,  or  been  served  by  patches*  The 
otiiers  are  less  well  known.  The  automanual 
patch,  while  relatively  simple,  has  extremely 
limited  usefulness,  and  so  ifs  not  very 
interesting  for  general  application.  The 
autovox  patch  and  Lime  division  patch  are 
quite  workable  and  worthy  of  further  study. 

State  Diagrams 

Slate  dQ^ams  are  a  popular  graphic 
convention  used  in  the  fields  of  electrical 
engineering  and  computer  langMap  pro- 
cessing* State  diagrams  are  a  helpful  aid  to 
understanding  comple?t  event  sequences* 
Following  a  brief  description  of  stale 
diagrams,  each  of  the  patch  systems  will 
be  described  and  discussed  using  this 
graphic  convention,  h  is  then  possible  to 
build  appropriate  control  circuits  to  in  effccL 
"implement"  the  state  diagrams. 

The  idea  of  a  "state'*  needs  to  be  under- 
stood before  continuing.  A  state  is  represen- 
tative of  a  particular  condition.  For 
example,  a  2  digit  binary  counter  has  four 
states  -  00,  01 ,  1 0,  1 1,  The  coonttr  can  be 
in  any  one  of  these  "stales";  i.e.,  the 
counter's  **condition**  is  that  it  contains  00, 
01,  10  or  11  as  the  count.  A  state  diagram 
consists  of  a  series  of  circles  containing 
numbers  indicative  of  a  particular  state.  The 
circles  are  connected  by  lines  showing  what 
stimulus  causes  a  tramiiion  from  one  state 
to  another  state.  Fig.  6  shows  a  simple  state 
diagram  that  describes  the  operaiton  of  a 
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typical  mobile  transceiver. 

The  system  has  three  states  —  named 
state  0,  sute  1  and  state  2,  Sute  0  is 
characterized  by  no  activity,  state  1  is  the 
receive  state,  and  stale  2  is  the  transmit 
state.  Note  that  the  state  diagram  shows 
what  happens  to  the  system  as  a  function  of 
various  actions,  Note  that  the  amount  of 
detail  shown  is  a  function  of  the  clarity  you 
wish  to  show.  Fig.  7  shows  a  further 
enhancement  of  the  transceiver  state  dia- 
grann.  Note  how  this  completely  describes 
the  system  —  there  are  fowr  states  —  0 
through  3.  There  are  two  primary  controls: 
the  power  switch  and  the  PTT  button.  Both 
of  these  switches  have  two  positions  —  ON 
and  OFF.  A  truth  table  shows  these  combin- 
ations: 


0  mean$  s^/witch  "off" 

1  means  switch  "on" 
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0 

Specific  State  Diagrams  and  System  Descrip- 
tions 

Figs.  8(a),  8(b)  and  8(c)  show  state 
diagrams  for  the  first  three  phone  patch 
systems  discussed.  Figs.  9(a)  through  9(c) 
show  state  diagrams  for  an  autovox  patch* 

Fig.  9(a)  describes  a  very  simple  autovox 
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Fig.  9(uX  Simple  autovox  system. 


Fig.  9fb).  fmproved  autovox  system. 


Fig,  9fcl  A  practJca/  autovox  system. 
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42 

information  —  either  via  a  rotary  dial  or 
Touch  tone  pad.  The  user  niarks  the  end  of 

the  dialing  activity  by  sending  a  *,  Smte  3  is 
a  general  receive  stale.  If  the  user  iransmili  a 
signal,  the  control  logic  goes  to  state  5  where 
voice  on  the  phone  line  is  ignored  (the  radio 
user  has  control).  If  voice  is  detected  doring 
state  3,  ihen  state  4  is  entered  and  the 
transmitter  is  keyed  to  broadcast  the  tele- 
phone party  *s  voice.  When  ^ere  Is  no  more 
voice  present,  state  3  is  reentered.  The 
patch  is  disconnected  when  a  ^  is  received  in 
state  5  -  user  is  in  control  and  transmits  a  #, 
Note  that  the  user  cannot  get  control  when 
the  system  is  In  state  4.  The  base  station 
transceiver  is  not  receivingl  Sevcriil  improve- 
ments  can  be  made  to  this  system. 

Fig^  9(b)  {kscribesa  better  autovox  patch 
system.    In    this   system,    three   additional 
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Fig.  10(c),  A  practical  time  dmsion  patch 
systerfh 


fii^ft  tt 


to 


patch  system.  A  user  transmiL^i  a 
activate  the  system.  The  system  immedialefy 
responds  by  attaching  the  patch  and  keying 
the  transmitter  to  broadcast  the  dial  tone.  A 
normal  VOX  circuit  would  conirnue  to  key 
the  transmitter  due  to  the  presence  of  the 
dial  tone.  The  control  logic  inciudes  a  five 
second  timeout  to  keep  this  from  happening. 
State  2  is  a  receive  only  stale  and  during  this 
period    the  user   transmits  number  dialing 


states  have  been  added  to  allow  the  mobile 
an  opportunity  to  gain  periodic  control. 

If  voice  persists  for  10  seconds  (system 
stays  in  state  4  for  10  seconds),  then  state  5 
is  entered.  State  5  causes  the  transmitter  to 
be  turned  on  and  an  "*alerting  audio  tone"  is 
applied  to  the  transmitter's  input.  After  500 
ms  of  this  lone,  state  6  is  entered  for  a 
maximum  of  1  second,  if  the  mobile  user 
keys  his  transmitter,  the  resulting  carrier  will 
cause  stale  7  to  be  entered  wherein  the  user 
can  talk  to  the  telephone  party  and /or 
transmit  a  control  character  such  as  #  to 
disconnect  the  patchy  This  type  of  control 
logic  enables  ihe  system  to  accommodate 
situations  such  as  an  over*sensitive  VOX 
circuit,  a  long-winded  telephone  party,  or  a 
call  to  a  telephone  located  in  a  very  noisy 
area.  The  voice  and  carrier  signals  are 
mutually  exclusive  in  that  the  presence  of  a 
radio  signal  causes  the  voice  signal  to  be 
ignored  and  a  voice  slgna]  causes  a  radio 
signal  to  be  ignored  -  in  fact  "missed"  since 


the  transmiiter  is  then  on  and  the  receiver  is 
then  off. 

Additional  improvements  can  be  made 
through  the  addition  of  timers  and  escape 
paths*  Fig.  9(c)  shows  the  state  diagram  of  a 
good,  workable  autovox  patch  system,  (This 
logic  has  been  fully  implemented  using  T'L 
logic  to  control  a  2  meter  autovox  system.) 
Several  signincani  features  have  been  added 
to  the  system  shown  in  Fig,  9(b).  A  minor 
improvemeni  consists  of  introducing  a  state 
to  keep  the  autopatch  system  from  QR^MSng 
the  user  at  start-up  time  (state  2  is  not 
entered  untfi  the  carrier  that  presented  the  * 
has  ceased).  States  are  also  included  to 
*'block"  toll  calls.  When  the  dialing  state  is 
entered  (state  3),  an  initial  0  or  1  will  abort 
the  control  sequence.  Note  aJso  that  the 
system  only  provides  10  seconds  for  the  first 
valid  digit.  The  user  may  also  deliberately 
abort  the  control  sequence  by  sending  a  ^.  It 
fs  thus  possible  to  **tcst"  the  system  by 
transmitting  a  *  and  then  a  #.  Receipt  of  a 
valid  first  dfgft  (2,  3,  4,  S,  6,  7,  8  or  9) 
causes  state  4  to  be  entered.  In  this  state  the 
additional  digits  composing  the  telephone 
number  are  ''dialed,"  If  an  error  is  made,  a  # 

may  be  used  to  exit  the  control  sequence.  If 
the  user  is  too  slow,  or  If  his  signal  fades  oui^ 
a  10  second  timer  aborts  the  control 
sequence.  The  end  of  dialing  Information  is 
indicated  by  the  user  transmitting  a  *  which 
moves  control  to  state  5,  States  5,  6,  1,  B 
and  9  function  the  same  as  states  3,  4,  5,  6 
and  7  In  Fig.  9(b).  State  10  is  added  to  serve 
as  a  terminal  state  which  initiates  an  identifi- 
cation sequence.  In  fact,  in  the  actual 
imple  mental  ion,  an  identiOcation  sequence 
was  initiated  upon  entry  into  state  3,  at 
periodic  intervals  during  use,  and  upon  entry 
into  slate  10.  State  11  can  be  entered  by 
sending  a  "D"  to  "kill"  the  system  - 
theoretically  *'pulHng  the  plug.'"  The  1 
minute  timer  associated  with  state  5  causes 
the  system  to  abort  if  there  is  no  activity  for 
a  period  of  1  minute  —  no  activity  being  no 
signal  received  and  no  voice  on  the  tele- 
phone line.  In  addition,  a  call  length  timer  is 
associated  with  the  system  being  in  any  state 
other  than  state  0;  to  allow  for  longer 
telephone  calls,  the  user  can  reset  this  timer 
bysendinga  "D'' character. 

There  are  two  significant  weaknesses  in 
the  autovox  patch  system.  First,  the  radio 
user  can  only  grab  control  in  particular 
states  5  and  S  in  Fig.  9(c).  This  limits  the 
user*s  ability  to  inhibil  a  runaway  system  or 
censor  an  over-excited  telephone  user.  The 
second  weakness  is  in  the  use  of  a  VOX 
circuil.  Reliable  VOX  circuits  arc  a  rarity 
unless  they  become  rather  sophisticated  elec- 
tronically. On  the  other  hand,  the  system  is 
fully  automatic,  uses  only  a  single  fre- 
quency, and  provides  reliable  service  when 
properly  adjusted. 

Fig,  10(a)  describes  a  simple  time 
division  patch  system.  While  the  state 
diagram  is  simple,  Ihe  system  is  quite 
impressive  In  terms  of  its  operational  charac- 
teristics. Upon  receipt  of  the  access  control 
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characier,  a  *,  the  system  attaches  the  patch. 
The  iransmitier  is  keyed  whenever  the 
system  is  in  stale  1.  For  the  sake  of 
simplifying  the  discussion,  assume  for  the 
momeoi  that  a  carrier  is  noi  received.  In  this 
situation,  stale  3  is  entered  after  the  system 
has  been  in  state  T  for  990  ms.  Stale  3  is  left 
after  1 0  ms.  The  system  thus  cycles  between 
stales  1  and  3  -  staying  in  state  I  most  of 
the  time  -  in  fact  99%  of  the  time.  (Note: 
Time  is  divided  between  transmit  ling  and 
receiving  -  thus  the  term  time  division,)  In 
state  t,  the  patch  is  attached  iind  the 
transmitter  is  keyed;  instate  3  the  receiver  is 
on  and  the  transmitter  is  off*  Consequently 
99%  of  the  telephone  party's  audio  signal 
will  be  transmitted.  Now,  consider  ihe  effect 
of  an  incident  carrier.  If  a  signal  is  delected 
during  the  10  ms  time  period  that  the 
receiver  !S  active  (via  state  3),  then  state  2  is 
entered  and  the  receiver  remains  activated 
(and  the  transmitter  disLiblcd)  until  the 
incident  signal  ceases,  thereby  causing  state  1 
to  be  entered.  Since  the  receive  state  is 
entered  approximately  once  every  second, 
the  a^ewge  time  needed  for  the  system  to 
detect  a  mobile  user's  signal  is  Vi  second. 
From  the  user's  point  of  view,  this  means 
that  when  he  starts  to  transmit,  his  voice  will 
be  heard  on  the  phone  line  wiihin  a  maxi- 
muin  of  1  second  -  Vi  second  on  the 
average.  Actuary ^  his  signal  will  be  detected 
within  0  to  990  ms;  sometimes  it  will  be 
detected  Immediaiely,  other  times  not 
nearly  so  quickly. 

The  radio  user  will  not  receive  all  of  ihe 
telephone  audio  -  only  99%  of  it.  Careful 
studies  have  been  made  to  determine  the 
effect  of  '*missfng  audio*'  on  the  listener's 
ability  to  understand  the  information  being 
transmitted.  There  are  thnee  principle 
factors: 

L  How  often  ihe  signal  is  interrupted; 

2-  How  long  the  internjption  lasts; 

3.  What  replaces  the  missing  signal. 

Fig.  10(b)  summarizes  ihc  author's  sub- 
jective  evaluation  of  an  experiment  per- 
formed by  Chuck  Fenwick  W0FTM,  The 
inlerrupifon  rate  and  interrupt  duration 
were  varied  while  the  same  speaker  read  the 
same  ie?ti  at  the  same  rate.  The  missing 
sections  were  replaced  with  silence. 

In  an  operstional  time  division  aulopaich 
system,  the  missing  in  formation  would 
probably  not  be  replaced  with  a  zero  signal. 
If  VHF-FM  is  used,  the  lack  of  a  signal 
produces  a  hissing  sound;  if  AM  is  used,  the 
lack  of  a  signal  is  generally  c^ict,  but 
certainly  not  totally  quiet;  other  modes 
would  have  other  characteristics. 

Several  practtcaT  considerations  must  be 
made  in  a  Ume  division  palch  system.  The 
frequency  of  enlering  the  receive  state  and 
the  duration  wiihin  the  receive  stale  must  be 
carefully  chosen.  I^ally,  you  want  to  enter 
the  receive  slate  frequency  and  slay  as  short 
a  time  as  possible.  Entering  frequently 
enables  the  user  lo  gain  access  quickly; 
staying  a  short  time  minimizes  the  loss  of 
information  transmitted  from  the  phone  fine 


Fig.  1h  Controi  logic. 

due  lo  the  deactivated  transmitter.  A  prac- 
tical limit  results  from  the  inability  lo  stop 
transmitting  instantly  and  start  receiving 
insunily.  Even  if  this  were  possible,  the 
speed  of  the  carrier  detection  circuit  must  be 
considered.  The  operation  is  smooth  when 
the  freqtjency  of  interruption  is  a  second  or 
less  and  the  duration  is  limited  to  a  few 
milliseconds. 

Fig.  10(c]  describes  a  practical  time 
division  patch  system  which  J  have  built  and 
operated.  The  patch  is  activated  by  the  * 
character  or  a  depression  of  switch  SW I .  The 
system  is  deactivated  by  the  #»  or  a  1  minute 
timeout  (no  carrier  for  1  minute),  or  a 
depression  of  switch  SW2. 

An  Operational  Autovo?c  System  on  2  Meter 
FM 

The  autovox  system  described  in  Fjg.  9(c) 
wai  implemented  on  a  "itnts^  of  circuit  cards 
using  surplus  T*L  logic  components.  One 
significant  comment  can  be  made  about  the 
imptemenlation:  It  could  have  been  better! 
The  initial  tempution  is  to  view  each  state 
on  the  state  diagram  as  a  memory  clement  — 
i.e,,  a  flip  flop*  This  approach  results  in  12 
flip  flops  -  one  for  each  of  the  states  0-1 1. 
However,  each  flip  flop  has  two  states  — 
either  set  or  reset.  If  there  are  twelve  flip 
flops^  each  of  which  can  have  two  states,  the 
system  can  theoretically  assume  any  one  of 
2'  '  states  1  (Two  Flip  flops  can  assume  four 
stiites  —  00,  01,  10  and  1 1,  three  flip  flops 
can  assume  eight  stales,  and  twelve  flip  flops 
can  assume  4096  states!)  But,  out  of  these, 


only  twelve  states  are  valid.  A  better  imple- 
mentation can  be  made  by  using  a  four-bit 
counter  which  can  assume  16  stales  —  0 
through  1  5.  The  logic  thai  one  builds  then  in 
effect  says,  "If  the  counter's  value  is  V  and 
action  A  occurs,  then  set  the  counter  to  M." 

Simple  logic  can  detect  the  illegal  states 
(entered  perhaps  via  a  noise  pulse)  and  cause 
ihe  counter  to  be  set  to  some  specific  value. 
The  counter's  value  is  then  indicative  of  the 
system's  state.  The  counter  is  set  to  a 
particular  value  (system  stale)  in  response  to 
detecting  particular  conditions  in  con  func- 
tion with  a  specific  counter  value.  Fig,  12 
shows  in  a  general  block  diagram  manner 
how  logic  for  Fig.  9(a)  would  be  imple- 
mented. Figs.  13(a)  and  13(b)  iliustrate  two 
approaches  to  implementing  the  set  logic 
and  state  counter  (actually  a  re^'stcr)*  Fig. 
1  3(b)  is  preferred  since  it  isolates  the  setting 
logic  from  the  state  register  itself.  The 
practical  implementation  did  not  follow 
these  guidelines  but  was  a  piecemeal  project 
built  up  as  a  series  of  small  logic  modules. 
The  actual  logic  details  are  not  all  that 
importanti  providing  that  the  state  diag'am 
is  faithfully  implemented  in  the  hardware, 

A  system  diagram  is  shown  in  Fig.  14  to 
illustrate  the  component  parts  of  the  system 
—  above  and  beyond  the  control  logic. 

While  the  heart  of  the  system  is  the 
conirol  logic,  the  most  sensitive  component 
is  the  VOX  unit.  The  VOX  unit  employed 
was  an  adaptation  of  the  solid  slate  unit 
appearing  in  the  1972  edition  of  the  ARRL 
Handbook,  ^4i^or  modifications  were  made 
in  the  anti-VOX  circuit  to  adapt  its  opera* 
lion  to  this  application. 

The  most  difficult  problem  that  had  to  be 
overcome  was  false  tripping  of  the  VOX 
circuit  each  time  the  transceiver  (a  Motorola 
W43GGV)  switched  from  transmit  to 
receive.  The  problem  caused  cycling  —  the 
unit  would  switch  from  transmit  lo  receive 
to  transmit  to  receive,  etc.  The  problem  was 

traced  to  the  fact  that  dc  microphone  bias 
was  being  switched  on  and  off.  Removing 
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the  bias  circuit,  intended  for  carbon  micro- 
phones, cured  the  problem. 

The  VOX  circuit  should  have  fasl  attack 
and  slow  release  lo  be  most  effective. 
Emptoymg  some  age  ahead  of  the  VOX  unit 
can  be  helpful  in  accommodaUng  various 
speaking  levels  and  telephone  circuit  condt- 
lions.  The  most  serious  operational  charac- 
teristic occurs  when  the  telephone  parly 
responds  to  questions  too  quickly,  resulting 
in  a  missed  or  parti*;tl  transmission  —  the 
result  of  the  VOX  attack  time  and  trans- 
mitter keying  time.  The  same  problem 
occurs  on  con\'entional  ivvo  frequency  auto- 
patch  systems  as  well  when  the  telephone 
party  responds  before  the  mobile  user  has 
had  time  to  switch  from  transmit  to  receive. 

The  autovQx  patch  is  easy  to  use  andean 
render  service  if  a  good  VOX  circuit  is 
employed.  The  system's  primary  weaknesses 
include  the  vartabitity  inherent  to  VOX 
circuits  and  the  fact  that  the  mobile  user 
doesn't  have  at»solute  control  of  ihe  system 
(he  must  wait  to  grab  control). 

An  Operational  Time  Division  Autopatch  on 
27  MH^  AM 

To  help  in  the  investigation  of  a  lime 
division  autopaich,  the  control  logic  shown 

in  Fig,  1 1  was  constructed  using  T^  L  com- 
ponents derived  from  discarded  computer 
circuit  boards.  Flip  flop  XA9  is  the  mode 
control  flip  flop  and  is  representative  of 
state  1,  This  flip  flop  is  set  either  by  a 
push-button  switch,  SW1 ,  or  upon  receipt  of 
the  *  character  (tone  detector  outputs  H3 
and  L|);  it  is  reset  by  a  push-button  switch, 
SW2^  upon  expiration  (momentary  logic  0} 
of  the  1  minute  limer^  or  upon  receipt  of  the 
#  character  (tone  detector  outputs  H]  and 

The  sampling  process,  i,e.,  looking  for  an 
fncident  signal,  is  accomplished  by  use  of  a 
2-bil  binary  counter*  The  sampling  process  js 
actually  sub^iivided  into  four  periods.  Fig. 
15  shows  the  actual  sampling  process.  A 


uf^i junction  timer  is  used  to  determine  how 
frequently  this  process  is  performed  —  in  the 
experimental  system,  several  time  periods 
were  switch  selectable  between  approxi- 
mately two  times  per  second  and  once  every 
five  seconds  (the  basic  timer  circuit  is  shown 
in  Fig.  16).  The  rate  at  which  the  2-bit 
counter  was  cycled  was  controlled  by  a 
separate  UJT  clock  circuit  controlled  by  a 
variable  resistor  to  provide  widely  variable 
sample  durations.  Fig.  1 1  shows  the  fre- 
quency control  timer  as  T]  and  the  sample 
clock  as  T2'  The  flip  flop  composed  of  gates 
XA13*3  and  XA13*4  is  representative  of 
state  3.  The  flip  flop  composed  of  gates 
XA15*3  and  XA15-4  is  representative  of 
state  2.  Gates  XA12-1  and  XA12-2  decode 
the  counter  to  determine  when  the  receiver 
should  be  enabled.  Gate  XA12-2  decodes  the 
second  *'receiver-on*'  period  and  thus  gen- 
erates the  "SAMPLE**  signal  as  well. 

Gale  XAH-l  produces  an  enable  for  the 
receiver  under  four  conditions: 

!.  Sample  period  1  or  2; 

2.  Carrier  present  on  input; 

3.  Patch  off; 

4.  Local  mode  and  PTT  button  not 
pressed  (gates  XAl02and  XAIO-3). 

Gate  XA15-2  causes  the  flip  flop  com- 
posed of  gates  XA1S3  and  XA1  >4  to  be  set 
when  a  carrier  ts  delected  during  the  sample 
period.  Gates  XA1 1-2  and  XA14-2  compose 
the  transmitter  keying  logic  -  providing  an 
enable  under  two  conditions: 

L  Local  mode  and  PTT  button  pressed; 

2.  No  sampling  in  progress  and  no 
incident  carrier 

This  logic  was  interfaced  with  modified 
Radio  Shack  Model  TRC-4  100  mW  CB 
transceivers  that  were  interconnected  with  a 
simple  phone  patch.  Reliable  operation  was 
obtained  while  wandering  around  the  house 
carrying  an  unmodified  TR04.  For  Sim* 
plicity,  one  transceiver  was  used  as  the 
receiver  and  the  other  one,  with  PTT  button 
wed^d  '"on",  was  used  as  the  Iransmittcr. 


Lots  of  experimental  work  was  done  to  get 
reasonable  response  limes.  The  transmitter 
was  not  modified  -  simply  keyed  on  and  off 
with  a  transistor  switch  in  the  power  lead. 
The  receiver  required  modification  tn  the  agq 
circuit  to  speed  it  up.  Because  of  capacitor 
charge  conditions,  the  receiver  came  on  most 
imemitive  and  gradually  increased  its  sensi- 
tivity. A  transistor  switch  was  added  to 
remove  the  capacitor  until  a  signal  was 
detected  and  then  replace  it  to  control  the 
amplification  process  and  reduce  distortion. 
A  carrier  detector  was  added  to  produce  a  dc 
voltage  when  a  signal  was  detected.  This 
signal  was  in  turn  amplified  by  op  amps, 
passed  through  a  Schmin  trigger,  then  to  a 
monostable,  for  delayed  dropout.  The 
output  of  the  monostable  was  the  signal 
named  CARRIER  appearing  in  Fig.  ILThis 
simple  account  over*simplifies  the  matter 
somewhat  because  receiver  sensitivity  was 
still  somewhat  deficients  This  may  have 
resulted  from  transmitter  turn-off  problems. 
Having  no  equipment  other  than  a  VOM,  it 
was  difficult  lo  really  study  what  was 
happening.  Adequate  equipment  and  a 
better  electronic  engineer  could  have  no 
doubt  worked  wonders!  But,  the  circuit  did 
work  —  so  wdl,  in  fact  that  on  several 
occasions,  I  talked  with  my  father  over  long 
distance  circuits  and  he  was  totally  unaware 
of  the  radio  system's  ofjeration. 

The  radio  party  hears  a  **tick"  each  time 
the  base  station  ceases  transmission  to  look 
for  a  carrier;  the  telephone  party  hears  only 
the  received  audio  since  audio  gating  is 
enabled  only  when  a  signal  is  present. 

Just  for  the  sake  of  proving  it  could  be 
done,  the  control  unit  was  connected  to  a 
stock  Motorola  W43GGV  tube-type  trans- 
ceiver. By  making  the  sample  period  very 
long,  even  a  unit  with  PTT  relays  worked 
acceptably.  While  this  is  certainly  not  recon> 
mended,  it  would  be  interesting  to  attach  a 
fully  solid  state  unit  employing  solid  state 
antenna  and  power  switching  (such  as  the 
Varitronics  IC-2F).  A  suitably  designed 
transceiver  could  no  doubt  vastly  improve 
overall  system  performance  by  rapidly 
getting  the   transmitter  squelched  and  the 
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able  to  switch  From  transmit  to  receive  very 
quickly. 


Fig.  15.  Detailed  carrier  sampli/jg  process.         Conclusiore 


receiver  tip  to  maximum  sensflivity. 

The   lime  division  autopatch  has  many 
significant  positive  characteristics: 

L  liis  fully  automatic; 

2.  Control  is  in  the  hands  of  the  radio 
party* 

3.  It  US®  a  stngle  frequency; 

4.  It  uses  a  single  antenna  with  no  need 
for  a  diplexer; 

5.  tt    requires    no    special    phone    line 
quality  or  telephone  party  con  due  L 

li    also    exhibits    one    significant   negative 
characteristic  —   the  base  station  must  be 


All  of  this  thinking  s^nd  work  whh  single 
frequency  autopatches  came  about  because 
one  Florida  amateur^  after  reviewing  my 
repeater  system  equipped  with  an  autopatch, 
said  to  me.  'It's  too  bad  you  can't  build  a 
single  frequency  autopatch/*  To  Hank  Bach, 
I  say  "Thank  You."  The  thinking  and 
researching  have  been  rewarding.  Maybe  one 
of  these  atitopatches,  perhaps  the  time 
division  autopatch,  will  be  \us{  what  is 
needed  to  provide  reliable  half-duplex  tele- 
phone service  on  a  single  frequency  to 
thousands  of  mobiles  already  equipped  with 
various  types  of  standard  transceivers. 


Legality  Considerations 

The    FCC*s    revised    repeater    rules  are 
known  to  us  all.  This  experimental  system 
WBa    designed    to    be    fully  automatic  and 
reliable  so  that  the  need  for  a  base  station 
operator  could  be  totally  eliminated,  whtle 
at  the  same  lime  it  halved  the  amount  of  fre- 
quency spectrum  used  (compared  to  conven- 
tional   autopatch   systems).   The    FCC  has 
taken    a    dim    view   of   ''telephone   only** 
repeaters,  yet  many  repeaters  exist  mainly  to 
support    everyday    telephone    communica- 
tions. So  far  as  1  know^  a  system  such  as  the 
automatic  VOX  patch  might  be  legal  for  the 
land  mobile  service  although  not  for  the 
amateur  service.  My   interest  has   been   in 
advancing  the  technology  —  not  quibbling 
over  rules  and  regulations.  My  goal  has  been 
met  -  It  would,  however,  be  enjoyable  and 
encouraging  to  iearn  that  the  operation  of 
such  a  telephone  system  for  strictly  non- 
commercial  purposes  and  emergency  com- 
munications was  in  fact  permissible.  There 
are  many  times  each  week  that  I  would  like 
to  make  a  personal  phone  call  to  check  on 
the  family  **mflk"  needs,  and  at  the  same 
time  prove  that  the  system  is  ready  to  render 
valuable  community  service  In  the  event  of 
an  emergency.  We  can  only  hope  that  the 
FCC  Will   recogni/c  the  merits  of  systems 
such   as   this  one.   Can   you   imagine   the 
potential    impact   of  a  national   single  fre- 
quency autopatch  system?  In  the  meantime, 
ICMy'all!- 
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Consldef  ing  how  things  are  going,  it 
vvould  seem  prucSent  for  all  of  us  not 
ytt  active  on  CB  to  start  looking 
around  for  a  r»g.  We'll  not  only  get  the 
s  mo  key  cities  which  CBers  are 
enjoying,  but  also  gel  to  meet  some 
nice  people  who  are  solid  gofd 
prospects  fof  ham  licenses.  You'll  also 
find  a  lot  more  traffic  information 
available  to  you  vyhile  driving  than 
you  get  throygh  the  local  repeater  .  . . 
CBsfs  outnumber  the  hams  about  IDD 
to  1  Ibes6  days. 

Remember  back,  you  older  timers, 
to  when  C6  was  first  imroduced.  At 
that  time  a  tot  of  us  thought  ihat  this 
would  be  a  great  start  tor  getting 
people  interested  in  ham  radio.  The 
iHegal  type  of  operation,  which  the 
old  rules  promoted,  made  the  11fn 
band  a  playground  tor  the  type  of 
people  we  didn't  need  . ,  .  and  which 
would  never  be  much  interested  in 
amaceur  radio  where  they  wouEd  have 
to  actually  work  10  get  a  ficense.  The 
present  C&  gang  has  engulfed  the  of d 
high  power  bad  language  creeps  and 
arti  for  the  most  part,  quite  decent 
people.  Now,  as  the  FCC  manages  to 
get  licenses  mto  CB  hands,  you  even 
hear  actual  call  letters  beginning  to 
replace  handlesl 

We  don't  have  to  try  to  lick  'em  ,  , . 
just  \om  'em  and  sneakily  winnow  out 
the  best  of  the  GBers  and  get  them 
into  our  ham  classes.  It  wilt  be  a 
painless  .  -  ,  fun  .  .  .  missionary  job. 

Yes,  I  know  .  * ,  I  can  hear  the  old 
curmudgeons  now  ...  73  M^aiine 
.  .  the  amateur  radio  and  CB  maga- 
zine. Go  soak  your  heads  . .  ^  right 
alter  listening  to  C8  1976  and  finding 
out  what  it  is  really  like.  My  apologies 
if  you  find  Ci  to  be  rotten  ...  it  isn't 
most  places,  but  there  are  exceptions. 

NEW  220  MHz  CB  BAND? 

Despite  the  arts  by  NBI  in  057 and 
HR  for  their  new  220  MHz  CB  synthe- 
sized rig,  thf  f^CC  assures  me  that 
plans  for  this  ham  band  to  90  CB  are 
dead.  Several  readers  wrote  me  about 
this  obviousiy  deceptive  advertising, 
wondering  how  these  maga^inies  could 
run  such  sn  sd.  Beats  mel 

While  most  of  my  past  prejudices 
^Inst  CB  have  been  overcome  by 
recent  developments,  I'm  not  yet 
ready  to  cope  with  CBerson  220  MHz 
who  are  convinced  that  their  NRl  500 
channel  digitally  synthesized  rig  is 
perfectly  legal, 

We^  as  amateur^  do  haiwe  to  come 
to  grips  with  C8  as  it  is  today.  We 
need  to  underhand  what  it  is  and  how 
we  can  best  relate  with  this.  Letters 
are  pouring  in  from  all  over  the 
country  telling  me  that  ham  clubs  are 
having    more    and    mora  sua:ess   in 
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convert tng  the  more  Intel  ligent  and 
decent  CBers  into  licensed  hams. 
Bravo. 

We  also  need  to  be  wary.  The 
renegade  element  which  has  moved 
above  the  23  channels  gets  a  wild  hair 
every  now  and  then  and  ventures 
above  2S  tAHz.  This  sort  of  trip 
should  be  stopped  with  every  tool  at 
your  disposal.  It  will  be  a  (ot  easier  to 
stop  now  than  when  the  sunspots  start 
perking  agam  and  all  sorts  of  rare  DX 
become  available. 

One  of  the  last  things  we  need  is  an 
open  invitation  for  CSers  to  jump 
unlicensed  Into  a  ham  band,  Hope- 
fully  QST  and  HR  will  correct  the 
tdea  ttiat  ibere  rvsw  is  a  220  MHz  CB 
band  .  , ,  and  perhaps  take  a  firmer 
stand  with  advertisers  who  try  to  run 
deceptive  ads. 

My  thanks  to  the  many  readers  who 
dropped  notes  to  the  offending  maga- 
itnes...WB2LEK  K7DBU,  etc. 

BOOKMAOIC 

Have  you  ever  staned  to  get  into 
some  new  phase  of  amateur  radlo^ 
only  to  find  that  gating  the  informa- 
tion  you  want  is  a  bear?  You  look 
through  your  back  issues  and  firid 
some  mfo,  but  key  an  ides  are 
missing,  and  you  end  up  spend irvg 
enormous  amounts  of  time  trying  to 
get  wtiat  yoy  need  ,  .  .  and  kicking 
yourself  for  not  being  more  careful  of 
those  back  issues. 

One  obvious  solution  to  this  misery 
is  10  go  out  and  buy  a  book  or  two  on 
said  new  imerest  so  you'll  have  every- 
thing in  one  place.  This  is  okay  if  you 
are  into  RTTY  or  SSTV,  but  a  lot  of 
other  phases  of  amatetir  radio  are  not 


covered  adequately  by  books  ...  as 
yet.  WeVe  working  on  this  problem  at 
73,  but  we  need  help. 

Publishing  specialised  books  for 
amateur  radio  is  not  one  of  the  ali 
time  lucrative  efforts  . . .  which 
e??plain5  why  there  are  not  all  that 
many  books  available.  Yet,  for  the 
amateur  who  can  write  ,. .  and  has  a 
field  of  expertise  .  .  .  there  is  inter- 
esting spare  time  money  to  be  made. 
If  you  are  into  any  amateur  specialty 
.  , ,  say  certiftcate  hunting,  for 
example  .  . .  you  coutd  work  this  into 
one  or  two  thousand  extra  dollars  by 
contacting  me  and  proposing  a  book 
on  the  subject. 

The  book  series  we  are  working  on 
will  alt  be  around  100  pages  of  BVk*'  x 
11"  and  sell  for  ST95  through  the 
stores.  A  good  book  will  sell  at  least 
10,000  copies,  with  some  going  tip  to 
over  50^000  .  . .  tfKiugh  that  is  un- 
usual. While  most  publisfiers  pay 
royalties  on  the  order  of  5%,  wg  will 
be  paying  15%  ...  since  we  don't 
war>t  10  disturb  oyr  long  standing  non- 
profit v¥ay  of  life  . , .  ARRL  is  not  the 
only  outfit  that  can  loss  money  year 
after  year  and  grow  nicety  in  the 
process.  Tl>ai  means  there  would  be  a 
royalty  0I  about  ^B:Bi  on  each  {»py 
(wholesale  price  would  be  $T30)  .  .  . 
or  about  S1950  on  10,000  copies.  It 
isn't  a  Jot  these  days,  but  a  little  bit 
here  and  a  little  there  .  . .  right? 

It  yoij  can't  think  of  any  books  to 
write,  it  is  because  you  have  been 
riding  on  the  coattaits  of  othersL 
Books  would  be  welcorne  on  things 
like  160  meters.  75  DXing,  contests, 
traffic  nets,  low  noise  circuit  design, 
circuits  of  commercial  amateur  rigs 
(royalties  on  non-expert  material 
have  to  be  rvegottatedli.  buyer's  guide 
to  ham  gear  available,  buyer's  guide  to 
microcomputer  equipment  and 
peripherals,  updated  inden  to  surplus 
conversion  articles,  microwave  equip- 
ment, getting  on  450  MHz,  ATV, 
FAX,  mtro  to  microcomputers,  intro 
to  common  programming  languages, 
mobile  handbook,  introduction  to 
amateur  radio,  license  manual,  how  to 
become    a     radio     amateur,    under- 


standing amateur  radio,  radio  funda- 
mentals, amateur  operating  manual, 
learning  the  code,  VHF  manual,  CB 
equipmem  guide,  getting  the  most  out 
of  CB,  things  like  that. 

If  you  like  the  idea  of  some  extra 
money  and  think  you  can  turn  out  a 
good  and  interesting  book,  make  an 
outline  and  send  h:  in  for  an  okay. 
Proven  authors  will  get  preference,  of 
course  .  .  .  but  this  is  an  opportunity 
to  get  your  feet  wet  .  .  ,  if  you  can 
hack  it. 

CASH  BONANZA 

Every  now  and  then  I  get  a  letter 
from  some  reader  sniveling  about  not 
being  able  to  afford  this  or  ihgt  piece 
of  ham  gear.  The  sniveling  is  getting 
even  worse  with  the  cost  of  computer 
systems  running  around  S2000.  My 
ans^wr  is  simple  you  ftave  plenty 

of  good  training  to  make  a  lot  of 
money  in  your  spare  tdne,  so  VH^iy  sft 
around  writing  complaining  letters  to 
me  when  you  could  be  out  there 
raking  it  in? 

The  CB  eKplosion  is  a  case  in  point. 
It  is  getting  toi^her  and  too^ier  to 
make  a  buck  seUing  CB  eQuipment  . . . 
youVe  in  competition  with  discount 
stores  and  truck  stops .  ,  .  outfits  with 
relatively  low  overhead  and  enormous 
buying  power.  But  remember  that 
ifiese  days  the  big  money  is  in  service* 
not  in  selling  .  . .  and  service  is  one 
thing  that  CSers  need  .  - .  dEsperately. 

You  could  set  yourself  up  installing 

and  servicing  CB  rigs  and  do  very  well 

in   many  areas.   It  is  a  busln&ss  you 

could  get  started  in  v^jur  evenirifjs  and 

weekends.  You'll  be  able  to  work  in  a 

good  deal  of  accessory  sales  as  part  of 
your  busines,  too  ,    .  for  most  CBers 

will  be  willing  to  pay  quite  a  bit  to  get 

nd  of  all  that  car  noise  . , ,  and  you 

should   be  able  to  sell  car  security 

systems  like  crazy. 

How  do  you  get  customers?  Over 
the  CB  channels  ...  with  bysiness 
cards  at  all  sales  outlets  (offer  a  little 
kickback  to  the  salesman  if  you  get 
the  instatlation  job  , . ,  make  that  a 
"commission"}  .  .  .  ads  in  the  news- 
paper . . .  etc. 

Speaking  of  car  noise,  I'm  still 
hoping  that  somewhere  out  there  at 
least  one  13  reader  has  disccivered 
how  to  quiet  tfie  deafening  noise  in  a 
Patsun!  Please  give  me  a  hint.  My 
280Z  has  to  be  heafd  lo  be  believed 
and  the  local  dealer  says  oothmg  can 
be  done. 

EDITOR  NEEDED 

73  has  an  urgent  need  tor  a  ham  in 
the  editorial  department.  A  back- 
ground in  both  tfie  technical  and 
operating  ends  of  the  hobby  will  be 
advantageous  ...  as  will  the  ability  to 
read  and  write.  Fun  job  .  . .  fantastic 
area  for  living  . , .  reasonable  pay  .  , . 
lots  of  flamming  * . .  excelient  oppor- 
tunity. 

BYTE  TROPHY 

The  Southern  California  Computer 
Society  awarded  a  beautiful  irophy 
cup  to  Byte  Magazine,  Here  is  Wayne 
Green,  the  originator  of  the  idea  for 
the  maga^^ine  atKl  the  publisher  who 
got  Byte  started,  admiring  the  trophy. 
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of  the  mode  of  special  interest 
direct  I V  involved.  \  suspecit  that  it  is 
reasonable  to  say  that  those  inyoived 
in  a  given  mode  are  the  closest  we  will 
have  to  experts  in  that  mode,  and 
therefore  they  should  be  the  i^eople  to 
work  out  solutions,  unless  a  specific 
problem  arises  between  adjacent  users 
Off  two  or  more  differeni  modes.  Even 
then,  it  should  onty  tie  those  involved 
who  work  toward  a  solution.  How- 
ever, all  flrKitngs  on  any  probfem 
should  be  disseminated  to  all  represen- 
tatives of  all  groups,  so  Eh^it  meaning- 
ful dialogue  between  various  special 
interest  groups  can  be  developed. 

Another  important  input  at  this 
levet  would  be  that  of  our  inter- 
national netghtxsring  nations^  Mexico 
to  the  soirth  and  Canada  to  the  north. 
Lei^s  face  the  fact  that  transrnitted  rf 
energy  rarely  if  ever  observes  inter- 
national, or  even  state,  boundaries. 
Efcnce  rf  originating  in  our  country 
atfects  them,  and  vice  versa,  we  must 
develop  the  same  iines  of  tnter action 
and  tntercom  muni  cat  ion  with  ihem  in 
order  to  protect  their  rights  and,  m 
the  end,  thereby  protect  our  own. 
Then  too,  we  may  very  well  gain  from 
their  techno  fogy  -  and  that  never 
hurts  anyone.  Most  of  all,  we  gain  a 
good  deal  of  international  fellowship 
and  9Q0d  wifl  by  extending  the  hand 
of  friendship  to  our  neighbors,  and 
this  feliow^ip  can  only  benefit  us  at 
the  *79  WARC  m  GerKva.  The  friends 
\4^  make  novv  will  be  of  definite 
tjenefii  then,  and  in  times  to  come 
thereafter 

By  this  time  I  hope  you  have  noted 
that  the  arrows  connecting  the 
different  tiers  and  organizations  in  the 
diagram  are  all  two  way.  I  feeJ  that 
this  is  extremely  important  in  tfiat  all 
communication  and  interaction  must 
be  two  way:  ail  must  work  for  each 
other  and  information  disseminated  at 
any  (evei  must  be  made  available  to  all 
pntefested.  The  same  holds  true  for  all 
areas  of  the  country,  in  that  east  can 
learn  from  vwst,  north  from  south, 
neighbor  nation  from  neighbor  nation, 
etc.  We  must  pool  what  we  have 
already  teamed  and  what  we  will  Jearn 
in  the  future  so  as  to  avoid  repeating 
costly  mistakes  -  the  kind  that  make 
enemies  out  of  amateurs  who  in 
reality  should  all  be  friendi  working 
arm  in  arm  toward  one  specific  goal: 
the  future  survival  arKt  growth  of  the 
amateur  radio  community  worldwide. 
On  each  ievel  we  must  break  dovirti  the 
waMs  that  now  divide  us,  such  as 
things  like  "iicense  class  bigotry,** 
wherein  amateurs  of  one  license  class 
profess  superiority  over  others  simpiy 
because  they  have  passed  a  harder 
rest.  Or  tfie  walls  of  isolationism 
beivfeet^  amateurs  due  to  the  speciali- 
zation of  the  modie  in  vifiich  ihey 
operate,   I  have  always  believed  chat 


it's  rvot  the  ticense  class  you  hold  or 
wtiat  you  are  a  Specialist  in  that 
counts,  but  rather  what  you  as  an 
individual  do  with  tfiese  assets  and 
how  you  use  them  to  benefit  the 
entire  amateur  community.  Though 
some  may  not  like  the  realization^  the 
times  have  changed  swiftly  for  us  and 
are  everchanging.  Unless  he  or  she 
wakes  up  soon,  tfie  isolationist  and 
the  bigot  wilt  very  soon  be  left  out  in 
the  cold  with  no  home  and,  even 
worse.  TV3  one  to  QSO  with.  It  is  for 
this  reason  that  every  special  intereft 
group  must  be  represented,  from  the 
local  council  and/or  workshop  level  to 
Che  statewide  leveL  Now,  where  to 
from  here? 

Logical  I V.  on^  would  think  that 
from  here  we  shouM  90  national  and, 
while  I  a9ree,  there  are  too  many 
pitfalls.  While  on  a  local  level  it  is 
fairly  easy  to  hold  meetir^gs,  as  you 
progress  up  the  scale  distances 
between  given  points  becomes  a  sig^ 
nificant  factor  in  both  time  and  cost. 
On  a  statewide  teve^  things  would  still 
be  quite  tolerable,  in  that  such  state^ 
wide  meetirigs  could  be  held  in  00 fh 
junction  with  a  major  amateur  radio 
convention.  While  admittedly  it's  an 
assumption  on  my  part,  I  really  feel 
that  the  kind  of  person  who  is  politi- 
cally motivated  enough  to  garner  elec- 
tion from  his  particular  tocal  council 
is  the  sarne  amateur  who  rarefy  if  ever 
misses  a  maior  arnateur  get-together 
such  as  a  Division  Convention  or  other 


major  area  happening.  Therefore, 
scheduling  meetings  of  B  statewide 
organization  to  coincide  with  a  major 
event  such  as  a  Division  Convention 
would  probably  attract  ttie  necessary 
attendance. 

When  you  speak  of  a  national  get- 
together  perhaps  twice  yearly  or  even 
quarteriy^  you  speak  of  big  travel  and 
time  expense.  This  was  bro^jght  home 
graphically  to  rne  just  yesterday,  when 
I  learned  tfiat  a  trip  Sharon  and  I  are 
planning  to  New  York  later  this  sprirxi 
will  axi  almost  S700  for  tvvo  round 
trip  I  coach]  airline  tickets.  No  one 
amateur  or  group  of  amateurs  could 
be  expected  to  cough  up  perhaps  two 
grand  per  head  per  year  travel 
expenses.  Even  if  a  group  did,  tXHild 
you  see  trying  to  accomplish  anything 
of  value  wfth  lOQ  delegates,  plus  wtio 
knows  how  many  advisors  to  each 
(figuring  two  delegates  per  state  plus 
one  alternate),  crammed  into  orw 
room  in  Newinglon?  Why  INewington? 
Well,  aside  from  the  ARRL,  I  know  of 
no  other  organiiation  capable  of 
undertaking  as  large  a  job  as  this. 

Therefore,  some  semblance  of  order 
must  be  achieved  before  chaos  is 
permitted  to  develop.  Here  enters  the 
area  wide  or  region  wide  council.  Let's 
say  that  four  such  councils  were  estab- 
lished along  time  jtone  or  other  boun- 
dary lines,  and  that  quarterly  or  semi 
annual  meetings  for  these  councils 
were  ^tabtished.  Now  you  have 
quartered    the    numt^ers    of    people 


attending  and  minimised  as  much  as 
possible  the  travel  necessary  —  and 
thereby  the  associated  costs.  To  areas 
such  35  Hawaii,  Alaska  and  Puerto 
Rico,  this  would  be  a  del tnite  expense 
benefit. 

This  level  would  have  two  prime 
purposes  aside  from  the  aforemerh 
tioned.  First,  it  would  act  to  develop 
lines  of  communicgiion  between  its 
three  peer  organizations  —  to  collect 
and  disseminate  information,  and  to 
solve  problems  between  statewide 
organizaMons.  It  would  not  involve 
itself  in  local  procedures  ar>d  policies, 
as  the^  would  be  left  to  the  local  and 
state  bodies.  In  fact,  its  main  purpose 
other  than  ttiose  already  stated  would 
be  to  act  as  B  clear  inghou^  for 
information  that  vraufd  be  presented 
from  a  given  area  to  the  heart  of  the 
entire  body:  the  National  VHF/UHF 
Spectrum  Advisory  Comrnittee. 

Let  us  now  elect  two  delegates  and 
one  alternate  from  each  Regional  Area 
Council  land  fund  them  with  mofiey 
prorated  Irom  dues  collected  at  the 
lower  levelsj,  place  them  alx^ard  their 
favorite  mode  of  transportation,  and 
send  them  off  twice  a  year  to  the  city 
of  Mewing  ton.  Connect  tcut>  Their  job 
would  be  the  hardest:  to  analyze  all 
aspects  of  VHF/UHF  amateur  opera- 
tion on  an  ongoing  basis  and  reoonv 
mend  changes  that  Mould  bendit  all 
spectrum  users.  To  do  this,  they 
would  need  all  forms  of  inputs  and,  as 
the  chart  notes,  as  many  as  possible 
are  provided.  First,  the  people  whom 
they  directly  and  indirectly  represent 
will  have  given  them  basic  direction  as 
to  what  IS  needed.  Second,  the  needs 
of  neighboring  nations  must  also  be 

Conti'aued  on  page  f36 


More  from  the  Son  of  a  Gun 


One  of  our  more  strung  out  QRPert 
came  up  the  hill  last  week,  his  voice 
ringing  across  the  ridges,  joy  in  his 
smile  and  happiness  everywhere.  A 
couple  of  us  were  just  sitting  around 
and  we  braced  for  the  worst.  "1  did 
it,"  the  OR  Per  was  yelling,  "I  did  it,  I 
did  k\  This  time  I  got  one  for  sure  and 
it  has  to  be  a  real  blockbuster  for 
sure."  We  calmed  him  down  to  get  the 
story  out  of  him,  "This  morning,  on 
the  dawn  path,  I  worked  this 
AC8BT/AJ4.  There  was  this  big  pileup 
of  JAs lighting  to  work  the  station  and 
I  knew  that  it  must  be  a  real  rare  one. 
So  I  jumped  in  and  worked  him  .  .. 
got  a  five  eight  nine  out  of  him,  too.  I 
don't  know  where  ti  might  be  but 
with  Sikkim  gone  I'm  wondering  if  it 
might  be  one  of  those  other  Hima- 
layan kingdoms,  something  around 
Tibet.  It  might  even  be  China.  What 
do  you  think?"  Son  of  a  gun,  what 
could  one  say  to  something  like  this 
on  a  warm  day,  the  sky  blue  and  the 
flowering  trees  allin  early  bloom^  We 
finally  said,  "We'll  have  to  research 
this  one  arnl   try  to  get  a  lirte  on 


things/'  and  the  QRPer  was  off, 
jogging  his  way  down  the  hitL  Ttie  two 
of  us  sat  in  silence  for  a  bit  and  finally 
the  other  spoke.  "Why  didn't  you  tell 
him  that  ACS&T/AJ4  is  A3  Hix  from 
Charleston  down  in  Puerto  Rico  to 
warm  up  a  bit?"  We  were  long  in 
answering  for  there  are  enou^  of  the 
dark  days  and  this  for  now  was  a 
happy  one  for  the  QRPer.  And  at  the 
end  all  we  could  say  was.  'Take  from 
no  man  his  dream.'*  And  there  are  yet 
those  happy  days  in  DXing  and  ihere 
will  be  more  to  Come. 

*    *    #    *     # 

One  of  our  more  recent  QRPers 
came  by  last  week  and  he  had  a 
question.  'Why  are  ttie  older  DXers 
always  sitting  around  and  talking 
about  the  good  old  days?"  he  asked. 
''Were  things  really  all  that  good  and 
were  they  really  the  Big  Guns  that 
they  say  they  were?"  We  have  often 
been  troubled  by  this  question  o^r 
selves,  so  we  hauled  the  QRPer  over  to 
the  Old  Timer  who  listened  to  the 
question,  ''A  man  must  preserve  his 


self-esteem/'  the  Old  Timer  said,  "and 
some  may  tend  to  rewrtte  the  rentem^ 
bra  nee  of  other  days  and  other  years. 
The  years  that  are  gone  will  always  be 
the  gotden  years.  It  comes  to  most 
everyone."  Son  of  fi  Gun,  you  would 
have  thought  that  the  QRPer  had  all 
the  answers  he  needed,  but  he  per- 
sisted. "But  did  alt  those  things  really 
happen?  Are  all  the  things  they  say 
true?'*  And  the  QRPer  waited  for  hi 
answer  until  the  Old  Timer  spoke 
agaia  "It  may  not  be,  but  they 
believe.  And  what  does  it  really 
matter?'*  And  we  had  to  leave  it  there, 
for  nostalgia  is  the  warmth  of  the  old 
ones  afKl  the  years  will  bring  to 
everyone,  eventually,  the  reoo I  lection 
of  ttie  good  days  thai  were^  and  a 
thought  of  some  things  that  might 
have  been,  but  never  were.  Always 
somevtfhere  there  will  be  someone 
whistling  "Roses  are  Blooming  in 
Picardy."  And  always  next  year  will 
be  the  Big  DX  Year.  ■ 

Reptimmi  ham  tfm  West  Coast  DX 
Bulletin, 
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Ancient  Aviator 
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W.  Sanger  Green 
1379  E.  75  Street 
Brooklyn    NY    11230 


For  a  couple  of  months  nofw  Tve 
been  promisirtg  to  t^ll  you  about  an 
outstandintj  hunting  trip  that  it  was 
my  privilege  to  ba  on.  So  here's  the 

storv. 

In    ^r{y   November,    1928.    Beh'n 
DuPont     of    Wilmington,     Delaware, 
invited  Sob  Hewitt,  (manager  of  the 
Ludington    Philadelphia    Flying   Ser- 
vice},    Victor    Dallln    (aenaf    photo- 
grapher].   Jack   Thropp    (manager   of 
Trenton  Airport),  John  Steffi n  (Phila- 
delphia businessman}  and  my^tf  for  a 
week  of  hynttng  at  t fie  DuPont  Com- 
bahee  P^ancation   in  South  Carolina. 
As    I    remember    it,     the    plantation 
consisted    of    about     10,000    acr^ 
situated  near  the  mouth  of  the  Com- 
bahee   river,  about  hallway  between 
Charleston  (of  horse  diaper  fame)  and 
Savannah,  Bob  Hewitt  made  arrange- 
mefits  with  Townsend  Ltidington  for 
ttie  use  of  his  f Eying  service's  new  six 
passenger   Travelair   lor  the  trip.  We 
were  scheduled  to  depart  on  Saturday, 
November  24th,  but,  due  to  my  late 
arrival    that    day    from    my    trip    to 
Wichita,  our  departure  was  posiponed 
to  Monday.  So  Monday  mornfog  ive 
totded  our  gear  and  cut  cards  to  see 
who  would  drive  to   Raleigh  on  the 
first  leg  of  our  600  mile  trip.  I  cut  the 
high  card  so  we  got  under  way.  The 
weather  was  cold  with  rain  and  sleet, 
iHit     the    weather    report    was    for 
warmer   temperatures    to  tfie   south. 
However,  a  few  minutes  after  takeoff 
we  began  to  take  on  quite  a  little  ice. 
By  that  time  w€  were  nearer  Bellanca 
Field    (near    (Mew   Castle,    Detaware) 
than   Philadelphia,   so   I  set  the  shtp 
down   there,    We   had   so    much   ice 
onboard  tftat  I  fiad  to  land  ai  about 
fiaff  throttle.  The  Bellanca  boys  put 
our  ship  in  therr  heated  fiangar,  so  in 
about  an  hour  the  ice  melted  off. 
A.lso,  weather  had  improved  consider- 
ably, so  we  were  on  our  way  again. 
The  rest  of  the  trip  was  routine.  The 
plantation  had  its  own  landing  strip, 
which  was  well  marked.  We  made  it 
just  before  dark. 

Combahee  Plantation  was  beauti- 
fully organized  for  hunting  parties. 
There  was  a  choice  of  deer,  duck, 
quail  or  pheasant  hunting.  In  the 
evening,  after  dinner,  the  guests  vi/ould 
meet  with  tfv  plantation  manager  and 
each  ptan  his  next  day's  huntirig. 
Breakfast  was  at  OiOO,  so  the  duck 
hunters  could  be  in  their  blinds  with 
their  live  decoys  in  place  well  before 
daylight  and  the  deer  and  bird  hunters 
could  be  in  position.  There  were 
plenty  of  guides.  One  went  out  with 


each  duck  hunter,  taking  him  to  his 
alloted  blind  by  boat,  anchoring  his 
live  decoys  m  the  proper  places,  rt 
trieving  the  birds  he  shot,  and  bringing 
the  hunter,  t>ag  and  decoys  back  li> 
the  big  house  wfien  the  morntng  flight 
was  finiihed.  The  deer  hunters  were 
posted  along  a  traif,  and  beaters  with 
whistles,  hgrns  arKJ  bells  woufd  forma 
chain  and  drive  the  deer  toward  the 
hunters.  The  field  hunters  each  had  a 
guide  and  a  retriever.  Gold  plated 
hunting  —  What?  Tfie  meals,  of 
course,  were  marvelous.  We  ^^re  ther^ 
For  five  days  ^nd  arrmed  back  at  the 
Philadelphia  airport  on  1  December 
with  some  18  quail  and  pheasants,  35 
ducks,  one  small  deer,  and  an  unre- 
payable  debt  to  Belin  DuPont. 

When  \  got  to  my  week's  accumula- 
tion of  mail  tfie  next  Monday,  I  found 
one  letter  from  Washington  giving  me 
a  S400  a  year  raise,  and  another  one 
acfvistng  me  tfiat  I  was  transferred  to 
Kansas  City  as  of  1  January  1929;  to 
be  in  charge  of  the  Central  Region.  I 
didn't  like  tfie  idea  of  moving  so  far 
away  from  our  farm  in  Bethlef>em, 
New  Hampshire  and  from  afl  my 
friends  in  tfw  £sst. 

When  the  Ludingions  learned  of  my 
pending  transfer,  they  offered  me  the 
job  of  building  and  managing  an  air- 
port on  land  they  owned  near 
Camden,  IVtew  Jersey.  The  salary  they 
offered  me  was  about  double  my 
Dept,  of  Commerce  pay.  In  addition 
ttiey  offered  to  rent  me  a  house  tf>ey 
owned  in  Pennsauken,  NJ.  (near  the 
airport  site)  for  about  half  the  going 


rate.  So  who  could  refuse?  Tfie 
frostir^  on  the  cake  was  that  they 
would  like  to  have  me  pinch  hit  as  a 
pilot  for  the  Ludington  Philadelphia 
Flying  Sefvice  when  needed.  I  took 
my  resignation  lo  Wasitington  as  soon 
as  I  could  gel  h  off  the  typewriter, 

Washington  offered  to  let  me  stay 
at  Philadelphia  at  the  new  salary,  but  I 
had  to  refuse.  After  afl,  the  reason  I 
joined  them  in  the  first  place  was  to 
firtd  a  worthwhile  job  in  commercial 
aviation. 

First  thtng  Ludington  wanted  me  to 
do  was  to  make  an  inspection  tour  of 
the  more  active  airports  in  the  U.S. 
and  see  how  they  were  doing  thirtgs, 
their  problems,  and  get  any  ideas  that 
would  be  of  value  In  building  Central 
Airport  at  Camden. 

t  was  already  familiar  with  tlie 
airports  in  my  old  territory  and 
around  New  York,  so  I  started  my 
Itinerary  with  a  visit  to  Lt.  Duffy  at 
Buffalo  Airport,  Then,  next  day,  on 
to  Major  Berry  and  his  Cteveland 
Airport.  Then  I  traveled  by  train  at 
night  and  made  orie  day  stops  at 
Detroit  (Ford  Airport L  Chicago's  Mid- 
way, and  St.  Paul  Airport,  While  m 
Detroit  J  contacted  a  friend  who  was  a 
"revenue  agent,"  He  very  kindly  drove 
me  around  and,  before  I  left,  gave  me 
six  fx)ttles  of  very  fine  confiscated  (he 
cailed  it  "liberated")  Scotch.  Those 
were  prohibition  years.  Remember?  ( 
spent  the  weekerKi  on  the  cfKx^  choo 
from  St.  Paul  to  Salt  Lake  Citv^  Time 
to  relax  and  gel  caught  up  on  my 
reports.  Not  much  to  see  at  Salt  Lake, 


so  I  caught  the  midday  train  for 
Oakland.  California.  Ed  Mouton  met 
me  at  the  Oakland  Airport  and  ferried 
me  over  to  the  San  Francisco  Airport 
at  San  Bruno  In  his  "Deep  de  Com" 
plane.  Roy  Francisshowed  me  around 
his  'port,  bought  me  dinner,  and  pui 
me  on  if>e  train  for  Los  Angetes.  I 
spent  the  weekend  looking  in  on  C,  C. 
Mostey  at  Grand  Central,  Maj.  Bamitz 
at  Inglewood  and  the  L,A.  Metropoli- 
tan Airport  at  Van  Nuys.  I  only  had 
two  bottles  of  Scotch  left  by  then,  so 
I  climt>ed  on  the  rattler  for  Kansas 
City.  A  couple  of  days  en  route  and 
another  two  in  K.C.  and  t  was  ready 
to  go  on  to  St.  Louis. 

While  \  was  in  KX.  1  heard  that  air 
transportation  to  St.  Louis  was  avail 
able  the  next  morning.  I  can't  remem- 
ber the  name  of  the  carrier  but  I 
remember  buyir^  a  ticket  arvd  being 
tfie  onfy  passenger  in  a  4  passenger 
RyOT.  The  ship  had  dual  controls  so  I 
sat  up  front  with  the  driver.  He  told 
me  he  had  iust  started  work  for  the 
line  and  that  this  was  his  first  trip  over 
that  route.  I  told  him  that  I  had  been 
over  the  route  a  couple  of  times  the 
month  before  under  similar  conditions 
and  1  ttiought  that,  between  us,  ^at 
should  have  no  trouble.  I  suggested 
that  f^  take  a  100  course  until  we 
came  to  the  Ml^ouri  river  then,  if  It 
was  still  snowing  and  the  visibility 
wasn't  too  good  wc  c»uld  follow  the 
river  right  down  to  Lambert  Field. 
That's  wt^at  we  did  —  and  arrived  a 
few  minutes  ahead  of  scfiedute. 

I  had  a  nice  weekend  in  St.  Louis, 
Those  people  certainly  know  how  to 
entertain  visiting  firemen.  In  Cin- 
cinnati I  caught  up  with  a  couple  of 
old  friends  at  Lunken  Field:  Ed 
Conerton  and  John  Paul  RiddleL  F^ul 
was  running  the  airport  and  the 
Embry  Riddle  Airline.  Ed  had  landed 
the  "Voice  From  The  Sky"  Fokker 
irimotor  there  the  day  before  and  the 
heavy  sound  equipment  it  carried  was 
enough  to  break  its  bade  in  landing. 
So  I  spent  an  extra  day  with  thi^n 
before  ciimhing  on  the  night  sleeper 
for  Philadelphia. 

Next  month:  Building  Central  Air- 
port and  small  airlirte  flying. 


Hunters'  smvai  back  at  PhiMefphia  Airport,  J  December  7926.  Left  ro  right:  Vic  Da f tin,  John  Sreffin,  Bob  Hewitt,  Jack 
Thropp^  Sanger  Green.  Photo  by  Da f fin  AermI  Surveyis. 
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UNBEUEVABLE ! ! ! ! ! 


1 


The  intecolor  8001  Kit 

A  Complete  8  color  intelligent  CRT  Terminal  Kit 


■'Complete"  Means: 

•  8080  CPU  •  25  Line  x  80  Characters/Line  •  4KxS  RAM  •  PROM 
Software  •  Space  for  UV  Erasable  PROM  •  19"  Shadow  Mask 
Color  CR  Tube  •  RS232  I/O  •  Selectable  Baud  Rates  to  9600 
Baud  ♦  Single  Package  •  8 Color  Moniior  •  ASCII  Set  •  Keyboard 

•  Belt  •Manual 

And  you  also  get  the  lntecolor=  8001 9  Sector  Convergence 
System  for  ease  of  set  up  (3-5  minutes)  and  stability. 

Additional  Options  Avaifabte: 

•  Roll  •  Additional  RAM  to  32 K  •  48  Line  x  SO  Characters/ Line 

•  Light  Pen  •  Limited  Graphics  Mode  •  Background  Color 

•  Special  Graphics  Characters  •  Games 

Delivery  30-60  days  ARC, 
*  Domestic  USA  price 

ISC  WILL  MAKE  A  BEUEVEH  OUT  OF  YOU. 


I 


f£  Send  me (No.)  Intecolor*  8001  kits  at  $1,395 

t  plus  SI 5.00  shipping  charges  each. 
Enclosed  is  my  D  cashier  s  check.  D  money  order, 
n  personal  check*  D  $350 deposit/kit  for  CO.D. 
Shipment  for  S_ _. 

NAME.- ^ 


ADDRESS. 
CITY 

STATE  ^_ 


ZIP— 

"Allow  8  w«3eks  clearance 
on  personal  checks 


intelligent  Systems  Corp. 

4376  Ridgegate  Drive,  Dylurh,  Georgia  S0136 
ffelephone  W04l  449-5961 


® 
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EDITORIAL 


ty  Wayne  Gr&erf  W2NSD/1 


BILLIONS...  BILLJOIUS* 

It  isn't  often  that  wie  can  see  qurte 
so  clear! V  a  f^w  market  ihaft  is  inevita- 
bly §01  ng  to  btirtjeon,  Usually,  when 
you  can  see  something  like  thas 
coming,  you  can  use  the  information 
to  make  some  money  ■ .  -  like 
Invest ing  m  Haloid  jyst  before  it 
became  XefOsc,  The  coming  explosion 
In  computers  .  .  ,  which  will  dwarf  the 
aiready  well  known  computer  growth 
. , ,  does  not  give  us  any  clear  insights 
into  turning  a  fast  buck,  but  it  cer- 
tainly can  be  used  to  advantage. 

I've  already  suggested  tfiat  ama- 
teurs, by  virtue  of  their  head  start  in 
electronics,  will  have  a  decided  ad  van 
tage  if  they  want  to  get  into  the  sales 
or  service  of  small  computer  systems. 
This  is  still  a  bit  in  the  future,  despite 
the  opening  within  the  lasi  few 
months  of  a  coupEe  doien  computer 
stores  around  the  country.  Right  now 
most  computer  stores  are  serving 
hobbyists  rather  than  small  businesses. 
This  is  primarily  because  to  date  there 
are  really  no  practical  smaft  business 
systems  available,  only  hobby 
systems.  But  business  systems  will  be 
ak^ng  ,  . .  and  shortly. 

How  much  of  3  business  will  there 
be?  I  would  think  we  could  expect  at 
least  a  $50  billion  a  year  voiume  .  .  . 
and  that  probably  Is  conservative. 
When  computers  get  down  to  the 
S250  to  $500  range,  and  they  win 
soon,  you  will  be  seeing  them  every- 
where ...  on  every  desk  at  school .  .  . 
every  desk  in  every  office  , .  .  in  every 
small  business  or  store  ...  in  every 
home,  They  will  be  used  for  writing 
tetters  fmost  ol  which  will  eventually 
90  via  cable  or  satellite),  keeping 
records^  ordering  from  the  store, 
billing,  keeping  banl^  records,  teach- 
ing, games,  art,  music  composition, 
newspaper  replacement,  etc 

If  you  are  not  really  imerested  m 
fBtting  into  manufacturing  or  sales, 
you  may  want  to  look  for  investment 
In  firms  which  are  getting  into  these 
fields.  While  it  is  still  too  soon  to  get 
even  a  faint  idea  of  how  the  pioneers 
in  the  field  are  going  to  do^  you  could 
do  worse  than  keep  a  good  eye  peeled 
for  up  and  coming  firms, 

yP  AINJD  AMATEUR  RADIO 

For  some  reason  I've  had  a  lot  less 
static  abotit  the  coverage  of  com- 
puters in  73  than  f  expected  .  .  .  less 
than  when  I  got  started  on  FM  and. 
repeaters  some  years  ago.  While  ) 
recognize  that  a  g^eai  many  readers 


understand  the  impdct  ttiat  computers 
are  going  to  tiave  on  amateur  radio, 
still  I  also  realize  that  despite  our 
efforts  to  keep  the  readership  of  73 
confined  to  active  and  progressive 
amateurs,  some  spark -forever  types 
are  bound  to  have  infiltrated. 

Jtist  as  many  amateurs  reacted 
violently  to  transistors,  refusing  for 
years  to  accept  that  they  were  here  to 
stay  (see  the  QST  George  Grammar 
editorials  in  the  mid-60s).  I  expect 
this  same  reaction  to  the  revolution 
microprocessors  are  brir^ing  us.  Ttw 
idea  of  a  small  PC  board  with  a  few 
chips  being  able  to  replace  very  com- 
plex electronic  systems  is  going  to 
take  some  getting  used  to. 

How  csn  an  old  timer  (of  any  age) 
get  used  to  a  tiny  oom>put^  system 
which  can  be  used  to  change  typing 
into  Morse  code,  into  RTTY,  for 
editing  text  to  be  typeset,  for  playing 
games,  for  leaching  almost  anything, 
for  keeping  a  mailing  list,  for  running 
a  repeater,  or  lor  just  about  anything 
the  mind  can  imagine?  it  is  almost  too 
big  a  step  to  realty  comprehend.  Just 
by  changing  the  programs  in  their 
computers,  tvM3  amateurs  can  use  their 
systems  to  communicate  by  Morse, 
RTTY  with  Baudot  code,  RTTY  with 
ASCII  code.  Or  any  other  agreeable 
system.  With  a  slightly  dtfferent  pro- 
gram the  system  will  see  what  code  is 
being  received  and  cope  with  it  auto- 
matically. Pity  the  old  timer. 

Since  I'm  as  new  at  alt  this  as  you 
are,  V\\  be  trymg  to  bring  you  articles 
which  win  help  us  to  learn  . .  .  and  as  1 
begin  to  understand  more  of  what  Js 
going  on  f'll  try  to  keep  you  in  touch. 
These  new,  relatively  inexpensive, 
computer  systems  are  a  quantum 
jump  for  us,  so  we've  got  our  work 
. , .  and  tun  .  * .  ctJt  out  for  us. 


CONVENTIONS 

The  computer  hobby  field  is  getting 
big  enough  so  they  are  already  starting 
to  hold  conventions.  An  unusually 
high  percentage  of  the  computer 
hobbyists  seem  to  also  be  radio  ama^ 
teurs.  so  you  might  find  an  event  like 
this  fun. 

The  first  such  convention,  run  by 
MITS  at  their  plant  in  Atbuquerque,  is 
scheduled  for  the  end  of  Mardi  ...  as 
this  issue  goes  to  press.  I'm  planning 
10  be  there  and  report  on  this  conven- 
tion. The  neKt  one  is  May  2nd  in 
Trenton,  New  Jersey  and  Is  befng 
organized  by  Al  Katz  K2UYH,  a  well 
known  UNF  pior>eer  and  Oscar  addict. 


ril  try  to  be  there  and  report  on  that 
meeting,  too.  More  than  a  thousand 
hobbyists  are  expected  to  attend. 
There  will  be  manufacturers'  exhibits, 
prizes,  demonstrations  of  hobby 
systems,  plenty  of  technical  talks  and 
a  flea  market.  Write  Trenton  Com- 
puter Festival,  Trenton  State  College, 
Trenton  lUJ  0^25  for  detairs. 

THOSE  BUG BOOKS 
It  would  take  two  or  three  years  to 
publish  as  much  really  good  info  on 
TTL  circuits  as  js  covered  in  the 
Btigbook  series.  The  real  pity  of  it  is 
that  an  of  the  informatron  in  these  fat 
books  is  utterly  fascinating  and  shouM 
be  published  in  73.  This  is  just  exactly 
the  kind  of  material  thtat  every  ham 
either  wants  to  have  or  else  should 
want  to  have. 

Bugbook  I  starts  right  out  with  the 
basics  of  TTL  circuits  and  chips, 
explaining  how  they  work  and  how 
more  complicated  circuits  are  put 
together  with  ttie  IC  building  blocks. 
The  books  are  split  about  half  and 
half  ...  theory  and  practical  experi- 
ments which  you  can  hook  together 
and  see  work.  The  experirr^nts  use 
inexpensive  test  jigs  and  commonly 
available  (ar>d  irwxpensive)  ICs. 

Look,  I  can't  tell  you  what  to  do 
...  if  I  could  I  would  flatly  insist  that 
you  get  this  series  of  books  imme- 
diately arKJ  stop  horsing  around  trying 
to  avoid  keeping  up  with  progress . .  . 
and  trying  to  save  a  buck  by  making 
do  with  a  couple  chintzy  maqa?ine 
subscript  tons.  Oh,  [  do  the  best  I  can 
to  bring  you  stuff  like  this  in  73,  but 
there  is  just  too  much  and  you  need  it 
now,  not  in  the  two  or  three  years  it 
would  take  for  me  to  gee  the  material 
separated  into  articles  and  pubiish^d 
, , ,  by  wliich  time  it  would  probably 
be  out  of  date. 

Let  me  put  it  this  way  ...  the 
whole  series  of  four  Bugbooks  (f-ff- 
ffa-ifih  which  costs  S36.85,  will  take 
you  from  beginner  through  microcom- 
puters, complete  with  tlie  fundamen 
tals  of  programming  . .  .  something 
you  are  going  to  have  to  learn  even- 
tually. This  is  a  fun  way  to  gel  into 
this,  since  it  takes  you  step  by  step  all 
the  way  through  with  experiments 
you  can  make. 

If  you  warn  to  be  a  cheapskate 
about  this  you  can  start  out  with  ffie 
first  two  books  for  SV6.9S  and  cover 
the  TTL  part  of  the  digital  experience. 
But  be  warned  that  I  have  no  inten- 
tion of  letting  up  on  you  until  you 
have  the  whiole  set  and  are  able  to 


read  relatively  sophi^icated  articles 
on  microprocessors  in  73  ...  and 
know  wtiat  you  are  reading. 

The  drops  in  hardware  costs  will 
come  from  a  combination  of  the 
benefits  of  mass  production  .  . ,  note 
that  you  can  buy  a  brand  new  black 
and  white  television  set  for  under 
$T00  as  compared  to  a  far  simpler 
slow  scan  television  monitor  at  S250 
.  .  .  and  further  I C  developments.  One 
IC  video  generator  will  undoubtedly 
replace  the  50  IC  generators  of  today 
.  .  .  and  soon. 

Teleprinters  probably  won^'l  be 
coming  down  as  rapidly  as  TVTs,  due 
to  the  mechanical  complexity.  They 
will  be  about  as  expensive  as  type- 
writers  in  all  probability.  However,  it 
is  quite  possible  that  they  wll  become 
obsolete  if  a  simple  system  of 
developing  hard  copy  directly  from 
the  TVT  tube  is  worked  out.  Some 
TVT  units  already  have  a  Xerox  type 
of  copy  system,  thoigh  they  me  not 
cheap. 

When  some  sort  of  direct  com- 
puler-tO'Computer  communications 
system  does  develop  .  . .  possibly 
based  upon  the  ultra-cheap  late  night 
telephone  rates  which  wouid  permit  a 
computer  to  call  any  other  and  leave  a 
*' letter"  which  could  be  read  at  the 
recipient's  convenience  .  .  .  this  might 
be  the  salvation  of  the  forgotten 
consumer  as  far  as  mail  delivery  is 
concerned.  It  would  at  least  get  us 
away  from  those  big  thick  envoi  opes 
full  of  brightly  colored  gasoline  com- 
pany offers  of  overpriced  junk  ...  or 
would  it?  We  may  well  have  full  color 
TVT  sv^ems  and  still  find  those 
darned  junk  mail  offers  filling  our 
morning  TVT  screens.  The  more 
things  change,  the  more  they  stay  the 
same,  to  coin  a  phrase. 

And  will  t^  cliap  with  the  "Plaid 
Box"  of  the  future  he  able  to  dump 
mail  into  a  hundred  thousand  homes 
in  one  night  via  Ma  Bell's  lines?  ,  ,, 
and  for  free? 

POSTAL  DISASTER 

With  first  class  mail  booking  to  go 
to  17^  by  next  year  and  to  around 
2^  in  a  couple  of  years  beyond  that, 
some  viable  alternative  is  a  must.  The 
post  office  is  already  spending  money 
ttfK>ugh  not  in  73)  to  try  and  get 
people  to  send  letters  as  a  result  of  thie 
drastic  drop  in  mail  use  brougtil  on  by 
the  13tf  letter.  There  ts  also  talk  of  a 
three  day  postal  week. 

Oofrtirtued  on  page  719 


SEE  PAGE  128  FOR  73'S  COMPUTER  INFO 
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Two  Finger  Arithmetic 


—  how  computers  figure 
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We  are  not  ax^^nre  of  all  the  number  systems  we  use  daily,  as  represented  by  the  Items  shown  here. 
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The  first  caveman,  when 
he  learned  how  to  count 
on  his  fingerSp  gave  us  the 
decimal  number  system 
which  we  use  today.  While 
this  number  system  is  second 
nature  to  us,  it  is  not  the  only 
number  system  with  which 
we  come  into  contact  every 
day.  Timekeeping,  for 
example,  uses  a  unique  num- 
bering system  which  is  based 
on  the  numbers  60  and  24, 
There  are  60  seconds  in  a 
minute,  60  minutes  in  an 
hour,  and  24  hours  in  a  day. 
And  of  course,  the  English 
have  blessed  us  with  unique 
number  systems  for  weights 
and  measures  —  who  can 
forget  that  4  gilts  =  1  pint,  2 
pints  =  1  quart,  and  4  quarts 
=  1  gallon?  If  you  stop  to 
think  about  it,  you  can  see 
that  we  are  involved  with 
many  number  systems  other 
than  the  decimal  system* 

The  advent  of  the  com- 
puter age  has  ushered  in  an 
additional  number  system, 
the  binary  system  based  on 
the  number  two.  This  system 
has  come  into  common  use 
since  digital  computers  can 
represent  information  in  one 
of  two  states  —  "on"  and 
"off:**  These  two  states  are 
called  "binary"  states  and  are 
the  basis  for  the  binary 
system  which  we  use  in 
digital  computers. 

Man  commonly  works 
with  the  decimaJ  system, 
computers  operate  with  the 
binary  system,  and  the 
obvious  questions  are  ''How 
do  wc  get  from  one  system  to 
the  other?"  And,  "How  do  I 
represent  information  in  a 
computer?''  This  article 
answers  these  questions  and 
in  addition  explains  how  to 
do  simple  arithmetic  in  the 
binary  system. 
The  Decimal  System 

We  are  constantly  thinking 
numbers,  adding  numbers, 
and  writing  down  numbers; 
but,  do  we  really  have  an 
understanding  of  what  we  are 
doing?  When  we  write  down  a 
number  such  as  the  number 
3187,  what  does  it  really 
mean? 


All  numbers  are  made  up 
of  a  series  of  digits.  A  number 
can  have  as  few  as  1  digit  and 
is  not  limited  to  any  maxi- 
mum number  of  digits.  In  the 
decimal  system,  each  place 
occupied  by  a  digit  has  a 
power  of  ten  associated  with 
that  place.  For  example,  in 
the  number  3187,  we  have 
four  places.  The  powers  of  TO 
associated  with  the  four 
places  are  as  follovvs; 


digit    3       1 


8 


power  of  10    10^   102   10^    10*^ 

The  number  3187  could 
be  written  as  the  following 
sum: 

3187  = 


3x103  +  1x10^4  gx10l  +  7x1 

and  if  we  remember  our  basic 
mathematics  we  will  recall 
that 

103=10x10x10=1000 

102=10x10=100 

TOl^lO 

100=1 

(By  def  imtion,  any  number  to  the 
zefo  power  =  1 J 

When  we  write  the  number 
3187  we  df^  saying  that  we 
have  3  thousands  plus  1  hun- 
dred plus  8  tens  plus  seven 
units  (or  ones).  Similarly, 
larger  numbers  such  as 
5197283  may  be  represented 
as 

5x1 06+  1x10^  +  9x10^  + 

7x1o3  +  2xlo2  +  8x10^  + 

3)<10"3 

The  Binary  System 

Computers  operate  with 
the  binary  system  because 
each  digit  can  have  only  one 
of  two  states  —  "on**  and 
"off."  Numbers  are  repre- 
sented in  a  computer  by  a 
string  of  binary  digits  called 
"bits/'  Consider  a  number 
represented  by  4  binary  digits 
(bits)  when  off  =  0  and  on  = 
T  Four  lights  may  be  used  to 
display  the  "on"  and  *'off/' 
or  one  and  zero  respectively: 

number  y^^J      ^^^      v^^     O^O 

nunierjtallv     1x2^  +  0x22  +  1^21  +  IkJO 


We  know  that 

23  =  8        2^=2 
22  =  4        2^=1 

Our   number   represented  by 
the  lights  above  would  be 

1jcS+ 0x4  +  1x2  +  1  =  !lio 

Instead  of  actually  writing 
down  lights  to  indicate  the 
"on"  and  "off  states,  we  use 
the  binary  numerals  0  and  T 
Thus  in  base  2  our  number  is 
written  as  1 01  ]  2-  If  it  is  very 
clear  thai  you  are  working 
with  binary  numbers,  you 
may  omit  the  subscript  2. 

Conversion  from  Decimal  to 
Any  Base 

Conversions  from  a  given 
base  to  the  decimal  system 
can  be  made  by  expanding  a 
number  to  the  powers  of  its 
base  (as  shown  in  the  pre* 
vious  section).  But,  how  do 
we  take  a  decimal  number 
and  convert  that  number  to 
another  base?  The  technique 
used  for  this  type  of  conver* 
sion  is  the  technique  of 
successive  remainders.  As  an 
example,  convert  the  decimal 
value  43  to  base  two: 


21 


1 


43 
42 

remainder       1 


is  the 

rnultiplier  for 
2O 


10 


21 
20 

remaincfer        1 


h  the 

mu  Nip  tier  for 

21 


2 

no 
10 

remainder 

0 
2 

is  the 

multiplier  for 
22 

2 

|5 

4 

remainder 

1 

is  the 

niultiplier  for 
23 

2 
_2 

remainder     0 


is  the 

multiplier  for 
24 


2      II 

remaimfer     1 


(cioesn'i  go) 

IS  the 

muIiipKer  for 
25 


Our  number  expressed  as 
powers  of  two  is  1  x25  +  0x2"* 
+  1x23  +  0x22  +  lx2l  + 
1x20  or  1010112-  Checking 
ourselves  and  converting  back 
to  decimal,  1x2^  +  0x2*  + 
1x23  +  0x22  +  1x2'  +  1x2© 
==32+0  +  8+0  +  2  +  1^  43. 

Binary  Arithmetic 

Arithmetic  in  the  base  two 
is  very  simple.  You  don't 
have  to  remember  a  lot  of 
arithmetic  facts;  all  you  have 
to  remember  is  zero  +  zero  = 
zero,  one  +  zero  =  one,  and 
one  +  one  =  ten.  As  an 
example: 


1 
+  0 

I 


0 

+  T 


0 

■I-  0 


1 
+  1 


0      to 


With  binary  arithmetic,  when* 
ever  two  or  more  ones  appear 
in  a  column  to  be  added  there 
will  be  at  least  one  carry  bit 
added  to  the  next  left  digit. 
For  example,  in  adding 


It 

+    I 


right  digit    +  1 


10 


carrv  bit 


we  get 


carry--^  1 


11 

+  1        and  then 


11 

+  1 


0 


100 


Storing   Numbers  in  a  Com- 
puter 

When  we  talk  about  nunrh 
bers  stored  in  a  computer,  we 
don't  normally  speak  of  them 
in  terms  of  bits  (binary 
digits);  we  usually  speak  of 
them    in   terms  of  bytes  or 
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words,  A  byte  by  definition  is 
a  collection  of  sequential  bits. 
A  byte  can  be  any  number  of 
bits  but  is  most  commonly  S 
sequential  bits,  A  computer 
word  is  a  collection  of  bytes 
and  is  defined  as  ihe  number 
of  bytes  pointed  to  by  one 
addressing  operation  in  a 
computer.  Words  and  bytes 
tell  us  about  the  organization 
of  the  computer*  As  an 
example^  assume  the  standard 
definition  of  byte,  where 
byte  =  8  bits: 

The  XDS  Sigma  6 
computer  is  a  "32  bit'* 
computer;  it  has  32  bits 
per  word.  32/8  =  4^ 
thus  there  are  4  bytes 
per  word. 

The  DEC  PDP  11 
series  of  computers 
have  "16  bits*'  per 
word.  It  has  two  bytes 
per  word. 

The  INTEL  8080 
microprocessor  is  an  8 
bit  microprocessor;  it 
has  8  bits  per  word. 
Thus  it  has  one  byte 
per  word. 

The  term  byte  is  used  very 
frequently  as  the  definition 
for  a  unit  of  information. 
Alphanumeric  cha  raciers 
(letters,  punctuationj  print- 
able characters,  etc.)  are 
usually  stored  in  coded  form 
in  '*one  byte/' 

Numbers  written  on  paper 
are  stored  in  visual  form  and 
for  alt  practical  purposes 
there  is  no  limit  to  the  size  of 
the  number  on  paper.  In  a 
computer,  there  are  limits  set, 
due  to  the  *'word  size''  and 
due  to  the  arithmetic  capa- 
bilities of  the  computer.  In 
large  scale  computers,  it  is 
possible  to  work  with  very 
large  numbers  such  as  those 
which  can  be  represented  in 
64  bits  or  more.  In  micropro- 
cessorSp  however,  the  limit  is 
very  small,  usually  being  8 
hits  but  in  some  cases  being  4 
bits.  The  arithmetic  capa- 
bitlty  that  we  are  tafking 
about  is  the  type  of  arith- 
metic which  can  be  per- 
formed in  one  computer 
instruction.   It  is  possible  to 


string  instructions  together 
and  thus  handle  larger  num- 
bers. This  is  usually  done  by 
**  software/' 

Computer  Arithmetic 

As  previously  mentioned, 
computers  have  limits  set  on 
their  arithmetic  capabilities. 
They  cannot  in  a  single 
instruction  perform  simple 
arithmetic  on  all  size 
numbers;  they  are  limited  to 
performing  arithmetic  on 
some  given  number  of  bits. 
Because  of  these  limitations, 
computer  arithmetic  is  some- 
what different  from  binary 
arithmetic.  Computer  arith- 
metic is  binary  arithmetic 
within  limits, 

A  typical  microprocessor, 
such  as  the  Intel  8080,  has  8 
bit  arithmetic  capability.  It 
can  perform  arithmetic  on  8 
bit  numbers.  It  cannot  in  a 
single  instruction  operate  on 
a  32  bit  number. 

The  largest  number  that 
can  be  expressed  in  "8  bit 
arithmetic**  can  be  deter- 
mined as  follows:  Consider  an 
eight  bit  binary  number  such 
as  111111112,  all  one  bits  in 
the  eight  bits*  The  number 
can  be  expanded  as  1x2?  + 
1x26  +  1x25  +  1x24+  1x23 
+  1  x22  +  1  x2l  +1  x20,  which 
is  the  same  as  1 28  +  64  +  32 
+  16+8  +  4  +  2+1  =25510* 
This  is  the  largest  number 
that  can  be  stored  in  a  single 
8  bit  word  (or  byte)  and  also 
the  largest  sum  that  can  be 
accumulated  from  the  addi- 
tion of  two  numbers.  We  can 
add  25010  +  5|0  and  get  a 
sum  of  255,  but  we  cannoi 
add  250io  and  6io  to  give 
256v0j  since  that  sum  is 
beyond  the  arithmetic  capa- 
bilities of  8  bit  arithmetic*  Of 
course  this  arithmetic  restric- 
tion only  applies  to  a  com- 
puter with  8  bit  arithmetic.  If 
the  computer  used  4  bit  arith- 
metic or  32  bit  arithmetic, 
then  the  actual  largest  num- 
ber would  be  different.  In  a 

four  bit  arithmetic  micropro- 
cessor, the  largest  number 
would   be   IIII2  =    1x23  + 

1x22  +  1x21  +1x20  =  15. 
In   order   to  simplify   the 


examples,  all  discussion  in 
this  section  will  pertain  to  a 
microprocessor  or  computer 
with  8  bit  arithmetic  capa- 
bility. 

If  our  microprocessor  can 
handle  eight  bit  arithmetic 
and  can  also  store  sums  up  to 
255,  then  what  is  to  prevent 
us  from  attempting  to  add 
two  numbers  that  will  pro- 
duce a  sum  greater  than  25 S? 
The  computer  doesn't  know 
what  the  sum  will  be  before 
the  addition,  so  we  can  at 
least  make  an  attempt.  The 
answer  is,  "YeSj  you  can 
instruct  the  computer  to  per- 
form the  addition,  but  the 
results  will  be  wrong."  An 
overffow  condition  will 
result.  The  storage  capa* 
bilities  and  the  arithmetic 
capabilities  of  8  bit  arith- 
metic will  be  exceeded.  What 
happens  is  analagous  to  trying 
to  pour  3  quarts  of  water  and 
4  quarts  of  water  into  a  five 
quart  container.  The  con- 
tainer will  overflow. 

Subtraction  and  Negative 
Numbers 

Most  microprocessors 
available  today  have  subtrac- 
tion capabilities;  however,  the 
microprocessor  user  may  or 
may  not  wish  to  use  those 
subtraction  capabilities, 
depending  on  the  capabilities 
available.  The  user  may  wish 
to  **complement"  the  number 
to  be  subtracted  and  then 
perform  an  addition,  so  that 
the  arithmetic  techniques 
may  be  simplified.  Two  types 
of  computer  arithmetic  will 
be  discussed  in  this  article  — 
ones  complement  arithmetic 
and  twos  complement  arith- 
metic. 

Both  negative  numbers 
and  subtraction  are  used  in  a 
computer,  but  not  necessarily 
in  the  same  manner  as  with 
pencil  and  paper.  In  order  to 
indicate  a  negative,  instead  of 
writing  down  a  minus  sign  on 
paper  a  ''sign  bit"  is  set  to 
**one''  somewhere  in  the  com- 
puter. This  '*sign  bit'*  may  be 
stored  in  a  word  by  itself  or  it 
may  be  stored  in  the  same 
word  in  which  the  number  is 


stored.  Most  commonly,  the 
"sign  bit/*  which  indicates  a 
negative  number,  is  stored 
with  the  number  itself  in  the 
leftmost  bit  position  of  the 
word.  In  ^r\  eight  bit  word, 
the  sign  bit  would  be  as 
shown: 

Sign  bit    (x)  x   x  x  x  x  x   x 

In  a  sixteen  bit  word  the 
sign  bit  would  still  be  the 
leftmost  bit  as: 


tgn  bit 


X  X  X  X  X  K 


xxxxxxxx 


If  the  sign  bit  is  a  "0",  then 
the  number  stored  in  the 
word  is  positive.  If  the  sign 
bit  is  a  "1",  then  the  number 
stored  in  the  word  is  negative. 
The  maximum  range  of 
numbers  which  can  be  repre- 
sented in  an  eight  bit  com- 
puter would  be  as  follows: 

Sign  bit 


\ 


01111111    =   12710 

{Most  positive  value} 
01111110^   12610 


0  0  0  0  0  0  10  =   2 

00000001  =   1 

00000000  ^    ZERO 

11111111  =  -1 
11111110=2 


100000  0  1    =   -127to 

100000  0  0  =    12S10 
(Most  negative  value) 

In  an  8  bit  word  we  have 
defined  one  bit  as  the  sign 
bit,  leaving  7  bits  for  the 
data.  This  means  that  the 
largest  number  including  sign 
that  can  be  stored  in  an  8  bit 
word  is  127io,  This  puts  a 
further  restriction  on  arith- 
metic operations  as  can  be 
seen  by  the  example,  64  +  64, 

64inbtnarv     =  010Q0000 


64 


=  01000000 

1 0000000 


u 


86 


featuring  MITS  Altair  Computers 

niu  SDHKE  emit  SnME 

ByteTronics  is  the  hobbyist's  dream  come  true.  A  full  service  computer  store  featuring 
tiTe  fui!  line  of  Altoir  Computer  products  Docked  by  me  most  comp ' ;  ^e  technical  service 
available 

The  prices  at  ByteTronics  are  MITS  factory  prices  and  most  items  are  ovoi  ;:_  e  on 
an  off-the-shelf  basis. 

ByfeTronics  sponsors  the  local  Altair  Users  Group  of  East  Tennessee  ond  ByteTronics  is 
interested  in  comnniinicating  vv^ith  computer  hobbyists  throughout  the  world. 

If  you  hove  a  question  about  Altair  hardware  [whether  or  not  you  ore  o  ByteTronics 

customer],  we  will  put  you  directly  in  touch  with  our  Technical  Director,  Hugh  Huddelston.  Hugh 
is  on  expert  troubleshooter  who  has  a  thorough  knowledge  of  each  portion  of  each  Aitntr 
board  And  he  can  answer  all  your  questions  about  custom  interfacing 

If  you  have  questions  about  software  or  If  you  want  some  custom  programming,  our 

Software  Director,  Johnny  Reed,  is  the  expert  who  con  take  core  of  your  needs  Johnny  has 
hod  years  of  programming  experience,  and  he  is  familiar  with  Altair  BASIC,  assembler  and 
machine  language  progrommtng. 

If  you  hO\/e  questions  about  the  avarlobiiitv  of  o  MiTS  product  or  its  orice  or  specifications 
we  will  let  you  talk  to  Bruce  Seats,  our  Director  ot  MorkeTtng 

At  ByteTronics  we  want  you  to  understand  your  Altair  and  we  are  willing  to  give  you  oil 
the  technical  support  you  need. 

ByteTronics  sells  computers.  ByteTronics  sells  service. 

For  more  information,  visit  our  store  in  Knoxville-or  write  or  coll  us.  We  want  to  hear 
from  you. 


WATCH  THIS  SPACE  NEXT  MONTH  FOR  IMPORTANT  NEWS 

B^TE'TRQWiK 

5604  Kingston  Pike.  Knoxville,  Tennessee  37919  Phone  615-588-8971 
Office  hours:  10  a.m.  to  10  p.m.  Monday-Friday  and  9  a.m.  to  10  p.m.  Saturday. 


timOtO       Negative  six 
+  1 


''Hands  on"  experience  fn  computer  arithmetk  using  a  74182  IC  wilt  be  the  subjeci  of  the  next 
article. 


By  definitroHi  we  now  hiive  a 
negative  number  1  We  have 
changed  the  sign  of  our  nunn- 
ber.  As  can  be  seen,  the  right 
combination  of  numbers 
added  together  witt  not  pro- 
duce overflow,  but  wilt 
change  the  sign.  Thus,  it  is 
also  important  to  test  to  see 
if  the  sign  is  changed  when 
performing  addition  on  num* 
hers  of  like  sign.  If  the  sign 
has  changed,  the  7  bii  capa- 
bility has  been  exceeded. 

In  computer  logic,  it  is 
easy  to  complement  a  word 
such  that  all  ones  become 
zeros  and  a! I  zeros  become 
ones.  This  capability  is 
usually  a  standard  feature 
within  the  arithmeticrlogical 
unit  of  a  microprocessor.  The 
complemeni  of  the  eighl  bit 
binary  number  01001101 
would  be  10110010.  The 
number  3  represented  in  8 
bits  is  00000011,  and  the 
compleiment  of  three  would 
then  be  mil  100.  This  type 
of  complement  where  zeros 
are  exchanged  for  ones  and 
ones  are  exchanged  for  zeros 
fs  called  *'ones  complement/* 

By  complementing  a  num- 
ber using  the  **ones  comple- 

Ja  as 


meni/'  we  have  placed  a  1  bit 
or  a  sign  bit  in  the  leftmost 
bit  of  the  word,  indicating 
that  the  number  stored  in  the 
word  is  a  negative  number.  A 
typical  ALU  will  comptemeni 
a  word  internally,  and  then 
perform  addition  in  order  to 
effect  subtraction.  This  might 
happen  as  follows,  for  the 
operation  7-4: 

7  in  binary  =  000001 1 1 
4  in  binary  =  000001 00 

The  ones  comptemeni  of  4 
(negative  4)  =  11111011, 
Adding  the  two  together, 

000001 1 1 

nmoti 


r 

bit — » 


1     000000102=210 


Twos  Complement 
Arithmetic 

Twos  complement  arith- 
metic operations  can  be 
found  in  all  present-day  com- 
puters, from  ihe  lowly  4  bit 
microprocessor  all  the  way  up 
to  the  giant  Urge  scale 
systems.  The  reasons  will 
become  evident  as  we  go  on 
and  see  how  effectively  nega- 
tive numbers  can  be  repre- 
sented In  this  form. 

To  find  the  twos  comple- 
ment of  a  number,  take  the 
ones  complement  of  the 
number  and  odd  L  For 
example^  find  the  twos  com- 
plement of  6: 

6  in  binary  -  00000110 


carry 

f  oversow) 

But  the  answer  ij>  off  by  one 

and  overflow  has  occurred. 
We  got  an  answer  of  2;  the 

answer  should  have  been 
three.  This  is  the  shortcoming 
of  ones  complement  arith- 
metic, and  is  the  reason  all 
modern  computers  use  twos 
complement  for  arithmetic 
operations  and  representing 
negative  numbers. 


ones 
complemeoi  of  6 

add  1 

twos  cO'iTiplefnefit 


^  1111  loot 

I 


^  intioio 

This  value  {11111 010)  repre* 
senis  a  negative  six.  There- 
Forei  we  can  say  that  when 
we  take  the  twos  comptemeni 
of  a  positive  number  we  are 
changing  it  to  a  negative 
value.  To  best  illustrate  that 
this  value  is  in  fact  a  negative 
siXp  let  us  increment  it  ^ix 
times  (up  to  Eero): 


11111011        Negative  fiv^ 
+  1 


1 1 11 11 00       Negative  four 
+  1 


11111101        Negative  thrM 
+  1 


11111110       Negative  two 
+  1 


11111111        Negative  one 
+  1 


L  00000000       ZERO 
ry  discarded 

Following  are  some 
examples  of  subtraction  in 
twos  complement  arithmetic: 


1 ,  6-5 

6  in  binary 

=  00000101 

OFIK 

complement  of  5 

=   11111010 

addl 

1 

tiATOs  complement 

-   11111011 

Sumniing, 

6  In  binary 


=  00000110 


twos 

complemeni  of  5        =11111011 

1    0O00OO01 

A  carry  is  produced,  but  is 
discarded.  The  sign  {most  sig- 
nificant bit)  is  zero,  indi- 
cating the  result  is  positive. 

2,  3  3 


3  in  binary 

=  00000011 

ones 

complement  of  3 

=   11111100 

addl 

1 

1 

twos  domplennent 

=  11111101 

Stimming, 

3  in  binary 

^  00000011 

tV«3S 

complement  of  3 

-  11111101 

1    00000000 

And,  the  correct  answer  is,  of 
course,  zero. 

3.  3-4 


4  in  binary 
onis 
complemeni  of  4 

addl 

twos  complement 


=  00000100 

=  1111  roil 
t 

=   11111100 


Summing^ 

3  in  binary 

twos 
complement  of  4 


00000011 


^  1  n  1  n  00 
1  fill  til 


The  result  is  negative  one  in 
twos  complement  (no  carry 
produced). 

In  twos  comptement  arith- 
metic, the  addjiion  of  two 
nunnbers  of  opposite  sign  will 
always  produce  the  correct 
result.  It  may  or  may  not 
produce  a  carry*  The  carf7  or 
overflow  may  be  ignored, 

Notice  that,  in  both  ones 
complement  arithmelic  and 
twos  comptemenl  arithmelic, 
addition  stays  the  same.  The 
only  thing  that  is  changed  is 
the  way  in  which  the  comple- 
ment is  taken  in  order  to 
effect  s  u  bt  r  act  i  on*  So  me 
ALUs  will  compensate  auto- 
matically for  subtraction  in 
ones  complement  arithmetic, 
while  some  won't. 

In  twos  complement  arith- 
metic, the  programmer 
should  test  for  overflow.  In 
any  addition  of  like  signed 
numbers  where  there  is  a 
possibility  that  the  maximum 
sum  could  be  exceeded,  a  test 
must  be  made  for  overflow.  If 
the  test  is  not  made,  there  is  a 
danger  thai  erroneous  results 
could  occur  and  thai  the  user 
might  not  be  aware  of  thai 
fact.  In  reality,  any  addition 
could  produce  overflow. 
While  the  user  may  never 
expect  overflow  to  occur,  if 
his  data  were  erroneous,  then 
an  erroneous  sum  could 
result-  By  making  the  lest  for 
overflow  under  all  conditions, 
those  errors  "which  couldn't 
possibly  happen*'  would  be 
delected. 


of  the  examples  given 
here  used  8  bit  arithmelic  to 
simplify  the  examples,  but 
the  principles  and  concepts 
discussed  hold  true  regardless 
of  the  arithmelic  word  length 
used.  On  a  32  bit  machine, 
larger  numbers  can  be 
handled,  but  the  test  tor 
overflow  (carry)  and  change 
of  sign  must  still  be  made. 


Arithmetic  Software 

Binary  arithmetic  within  a 
computer  is  not  difficult  or 
mysterious;  however,  care 
must  be  given  to  making  sure 
thai  the  results  obtained  from 
an  arithmetic  operation  are 
correct.  The  care  required  can 
add  ddJitional  steps  to  a  pro- 
gram and  can  conceivably 
make  a  simple  problem  into  a 
lot  of  work.  One  way  in 
which  some  of  the  work  can 
be  eliminated  is  to  choose  a 
microprocessor  which  pro- 
vides an  automatic  "hard- 
ware** scheme  for  testing  for 
overflow  or  change  of  sign. 
Another  solution  is  to  choose 
a  microprocessor  which  pro* 
vides  the  same  capabilities  by 
software.  Software  in  this 
case  is  a  program  furnished 
by  the  manufacturer  to  do 
the  proper  testing  for  you. 
This  software  may  also  offer 
the  capability  to  work  with 
]  6  or  32  bit  numbers  and 
may  in  addition  offer  other 
capabilities  such  as  multipli- 
cation and  division. 

The  Next  Step 

This  article  avoided  some 
of  the  more  difficult  arith- 
metic operations,  such  as 
multiply  and  divide,  in  order 
to  dwell  on  some  of  the 
fundamental  concepts  needed 
to  get  "on  the  air/'  Multiply 
and  divide  can  wait  for  later. 
If  they  are  needed  now,  the 
user  can  perform  successive 
additions  or  subtractions  as 
required,  or  he  can  use  soft- 
ware provided  by  the  manu- 
facturer. These  functions  wilt 
be  covered  in  a  later  article.  It 
is  important  at  this  time  to 
give  the  experimenter  "hands 
on'*  experience  wilh  com- 
puter arithmetic  so  that 
experience  and  confidence 
can  be  built  up.  For  this 
reason,  the  next  article  will 
describe  simple  experiments 
with  computer  arithmetic 
using  a  74181  Arithmetic 
Logic  Unit.  These  simple 
experiments  will  use  the  con- 
cepts discussed  in  this  article 
and  will  help  the  experi- 
menter to  better  grasp  com- 
puter arithmetic.  ■ 


BAUDOT  to  ASCII  converter  kit  $29. 95 

ASCII  to  BAUDOT  convefter  kit  $34.95 

COMBINATION  kit  -  conversion 

in  both  directions  $59.95 

Includes  encoded  PROMs,  TTL, 

res,  e^ps,  PC  board. 

Speciil  Altair  inodel  will  be  available. 

TV  TERMINAL  III  $134.95 

Disptavs  16  X  32  lines  on  television 
monitor  or  modified  tv  set  from  ASCII 
keyboard.  Complete  w/  PC  boards  and 
3ll  IC'S,  res,  caps.  Special  BAUDOT 
model  SI  59.95 


CPU's 


80oa  CPU 

8080  CPU 
fiOSOA  CPU 
M6800  CPU 


9.96 
32.96 
37.35 

49.95 


All    components  prime  ■   no   surplus,   seconds 

UARTS  -  pin  for  pin  with  industry  standard, 
rsqutr«3onlv  5  yott  supply  REG.       9. 98 

SPECIAL    7.36 

Three  8080  based  minicomputer 
systems  and  two  6800  minicomputer 
systems  avaitable. 

Lowest  prices  &nd  fnost  complete  line of  com- 
pur«r  kits  In  the  industry. 


R-M  TERMINAL 

The  R  M  Tarminal  ia  a  surplus,  hotef  reserva- 
tion terminal,  Jdeal  for  adaptation  to  a  com- 
puter terminHl  or  for  modification  for  ham  R 
TTV  use.  The  fceyboard  output  is  BAUDOT 
i^de,  with  eJectrontc  pa rattef  to  serfal  con- 
varsion,  and  provision  for  storing  and  editing 
612  characteri.  The  esse  wMI  hold  a  Teletype 
32  or  33  printer.  ManuaJ  and  schemat res  fur- 
nished. With  BO  I  id -State  Hafl-effect  keyboard, 
illuminated  switch  panel,  card  guides,  case, 
and  multi-voltage  power  supply*  $109.95, 

plus  shipping,  With  ASCII  converter  $1  34.95* 
All  9  PC  boards^  with  edge  connectors,  com- 
plete with  harness  and  documentation,  as  re- 
moved from  Terminal,  S19.95.  (Only  SIO  if 
ordered  with  $109.95  TtJrminaO  Complete 
manual  and  schematics  may  be  purchased  m 
advance  fof  SB  with  full  credit  towards  pur- 
chase within  90  dav$^ 

Shipping  additionar,  UPS  or  Parcel  Post. 
Shipping  weight  60  pounds. 


Sand  stamped^  self  ^dressed  erivelop^ 
tor  prompt  response. 

MiniMicroMart 

1618  James  Street 

Syracuse.  New  York  13203 

(315)  422-4467 
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ELECTRONICS 

2839  WEST  44th  AVE.  DENVER,  CXXD  80211   (303)468-5444       8123  R!«5E  BOULEVARD   St.LOUIS,  MISSOURI  63130    (314)427-6116 


II 


90 


DIGITAL  DATA  RECORDER 

for 

Computer  or  Teletype  Use  Up  to  4800  Baud 


^0»i>^tf4>K-:-M^B.^-:w.->^>  >:.  .  AUriii 


Uses  the  industry  standard  tape  saturation  method  to  beat  all  FSK  systems  ten  to  one.  No  modems  or  FSK  decoders 
required.  Loads  8K  of  memory  in  17  seconds.  This  recorder  enables  you  to  back  up  your  computer  by  loading  and 
dumping  programs  and  data  fast  as  you  go,  thus  enabling  you  to  get  by  with  less  memory.  Great  for  small  business 
bookkeeping.  Imagine!  A  year's  books  on  one  cassette. 

Can  be  software  controlled.  Comes  complete  with  a  software  program  used  to  test  the  units  in  production  (8080), 
Manual  includes  software  control  hook  up  data  and  programs  for  8080  and  6800. 

SPECIFICATIONS:       Model  CC7  $149.95 

A.  Recording  Mode:  Tape  Saturation  binary.  This 
is  not  an  FSK  or  Home  type  recorder.  No  voice 
capability.  No  Modem.  Runs  at  2400  baud  or 
less  Asynchronous  and  4800  baud  Syn- 
chronous. (Simple  external  Synchronizer 
diagram  furnished.)  Runs  at  S.l'Vsec.  Speed 
mechanically  regulated  ±  .5%. 

B.  Two  channels  (1)  Clock,  (2)  Data.  Or  two  data 
channels  providing  four  (4)  tracks  on  the 
cassette.  Can  also  be  used  for  NRZ,  Bi-Phase, 
etc, 

C.  Inputs:  Two  (2).  Will  accept  TTY,  TTL  or  RS 
232  digital. 

D.  Outputs:  Two  (2).  Board  changeable  from 
TTY,  RS232  or  TTL  digital 

E.  Erase:  Erases  while  recording  one  track  at  a 
time.  Record  new  data  on  one  track  and 
preserve  three  or  record  on  two  and  preserve 
two. 

F.  Compatibility:  WiU  interface  any  computer 
using  a  UART  or  A  CIA  board.  (Altair,  Sphere^ 
M6800,  etc.) 

G.  Other  Data:  110-220  V  ^  (50-60)  Hz;  2  Watts 
total;  UL  listed;  three  wire  line  cord;  on/off 
switch;  audio,  meter  and  light  operation  mon- 
itors. Remote  control  of  motor  optional.  Four 
foot,  seven  conductor  remoting  cable  provided. 

H*  Warrantee:  90  days.  All  units  tested  at  110  and 
4800  baud  before  shipment.  Test  cassette  with 
8080  software  program  included. 


Also  available  -  MODEL  CC7A  with  variable  motor  speed 
which  is  electronically  regulated.  Runs  4800  baud  Syn- 
chronous  or  Asynchronous  without  external  synchronizer 
board.  Recommended  for  quantity  users  who  require  tape 
interchangeability.  Comes  with  speed  calibration  tape  to  set 
exact  speed.  $169.95 


COMING  NEXT  MONTH  -  Build  Your  Own  - 

Kit  varsion  of  the  CC7  circiiit  board  for  use  with  your  own 
recorder  (cassette  or  reef  to  reel).  Go  to  9S00  beud  with  suitable 
heads  and  tape  speeds.  Tliis  kit  contains  the  P.C.  board  and 
switches  with  the  power  supply  in  a  black  ba kelite  box.  Also 
includes  the  synchronizer  circuit  for  4800  baud.  $59.95; 

Hexadecimal  Keyboard  —  Load  programs  direct  from  keyboards' 
16  keys  and  verifying  display.  Does  not  use  Computer  I/O. 
I/O  for  use  with  Computer  Atd  or  other  digital  recorders. 
Variable  baud  rate  selectable  on  externally  located  unit  by  one 
knob.  Can  load  computer  or  accept  dumps  without  software^ 
Turnkey  Operation.  For  any  8  bit  computer. 


interested  in  these?  Send  your  name  and  address 
for  brochure  when  released, 
(EDUCASSETTE  is  our  registered  TradelVlark) 


*  *  *  * 


^ 
X 
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NATIONAL  MULTIPLEX  CORPORATION 

3474  Rand  Avenue,  Box  288 
South  Plainfield,  New  Jersey  07080 

(201 J  561-3600 

SHIP  TO: 


* 
* 

* 


i4s3|c    +    3|£;i£*i|;3(c****i|£5|c***5H*iH    +    ** 


.  Data  Recorder  @  $149.95 

.  Operating  &  Technical 
Manual  (Schematics) 


NJ.  Residents  add  5% 
Sates  Tax 


*......  New  Products,  No  Charge 

Please  enclose  $2.00  Shipping  &  Handling 

DCash   DCheck   DBar^kArriericard  |gS|iia     Q  Master  Charge 


Card  No.. 
Signature. 


Expiration  date 


To  tat  enclosed  $. 
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ENCLOSURES! 


Ths  dfion  deiign  at  tfrn  fiud 
encJkMurc  resUtt  in  enceXIcnt 
vHtiitity  of  papd  RRKmtad 
caw^KKianna.  Siflcttiiie  aurtf  a  one 
piece,  Ef  s  e^ttlf  doidted  iv  qmclt 
access  to  tim  infarfsr.  Soiv  iii  1  •^" 
liurTunurii  witlt  bladt  texbm  f  mqh: 

jmooth  itthHs  aiamel  fmiiii.  No 

loo  t^vtuMt 


9ifi'l 


Riibtaur  feet  fumid^ed- 


POLLO 


DQ57BEB(5 

Deluxe  Electronic  Equipment  Enclosures 

DOSY  GCKS  »t%  fabricAl«d  of  heavy  cold  Tolled  steel.    The  l^m 
pso^fi  are  of  2Q  gauga  brushed  chrome  steely  line  Bcreenod  And 
ttive  a  redftockor  DFDT  iwltoli  install&d  te^Kcept  "A"  box)  wltli 
^oia  plated  contacts  and  terminals.    Covers  arc  fiJiishod  with 
baked  an.  wrlnV.!^  i&namal* 

AH  cahlnQis  ar«  cOitipIertDly  aesembled  and  supplied  with  4 
mbb-er  feot  rlvBipd  In,  Individually  pa^sksd  in,  a  heavy  duty 
carrugated  mailer  carton,  ChasHta  "C"  thru  "H"  are  CR3# 
nickel' pi  Bled  over  copper  for  oxcellent  RF  conductivity. 


Compucab  series 


k 

5  l/H  X  2  1/2x3 

S4.35 

B 

5  U/16  X  3  3/e  A3  3/4 

StBS 

C 

7  1/4  X  3  3/B  3C  5 

e.75 

D 

0x2  J/2  3t  e  (moMle  mtg.  avalL 

)  10.50 

t 

6  1/iM  a  lS/32  X  7  1/16 

9. SO 

f 

f  1/2x4  i/Z*  10 

n»z5 

G 

ICt  l/l6  ^  a  5/16  X  9 

1K25 

HA 

5  l/fl  ]«  5  1/2  3E  4  (Blank  l^anell 

e,so 

1 

5  K  3  1/a  *  S  V4  Sloping  Panel] 

e.so 

K 

4  iMul  3/fijLll  w/hMdle 

15, Tl 

L 

II  1/9  le  fi  i/S  3CL  12  3/4 

23. rS 

M 

tl  l/6xfi  lAx  Ig  !%/4 

as,sc 

01     Mtg.  tsecl^t  set  Ear  tf 


.45 


intra  TaH  tnc 


MBS  3'7-S 


EASE  OF  ASSEMBLY 
COLORS 

MOP-M-ilOX  4;:4l3inp|i,  4re  f  ml  shed  vrtlh  luked-Dn 

vinyl  iCJrj(MiiuMl  in  dci-tRf\€r  cpondindlod  calcir 
cambLn^illflnN,  Cdh1tir>lt  Uavh  s  teKtu^d  wr^fi  Arpuhd 
bsi*e  wlth^i  frmotnh  *lopod  (ronr  in^eri,  Out  stimdiard 
Colore  Jtrc  blue  (lilu^  lAn  u^j  gr^v  ^t^V)  ^'^^  hliitk  (b]k1 
Itxiyrd  iar  rhn  wrap  ground  Jrid  ^ray  fgyK  vk'hLlv  (wl  Of 
hfiirk  ihik)  I'm  lilt.-  truht  h^L^ri, 

CONSTRUCTION 


23.70 
4835 


5C 12100 


Mfli  4-11M9 


Our  cjhi 


Mas  3-4-fi 
MBS  3-7-6 

MSK  a-s-s 

MIK  3-lD-U 
KtaS  4-ID-lD 
MiJC  S- 1 0-10 
MBI^  €-12-10 


lU:  (-ntirety  af  AEMrninunTj.  fol* 

M.tnrllini; 


3" 

3- 
2- 

3- 
4" 
5* 
6' 


4" 

IT  I" 

S" 
7' 

Ifl- 
10' 
10" 


6^ 

U" 
10" 
10" 
10- 


lC-12100 
IC -12101 


A 

at 


5 
12 


C 

5 
10 


1060 
22.05 


Linear 


RC  11100 


KOr  AU.  CXUORS  S  SnOES  ARE  STCX;i!ED  / 
n£ASE  UU3W  2-3  V/EEKS  DELIVERY 


MODUUNE 


MCP 


MCH 


MCR 


7p 


15.60 
34.30 


11.12 


?*s 

^L;i 

l*T 

11.11 

744 

ltJ4 

f411 

tlM 

7*5 

lUV 

7*7 

lUfl 

MS 

tSM 

THJ 

jjvra 

?** 

l?[>i 

Tfr7 

14.41 

749 

l«.74 

T*U 

Xlll 

77& 

17.17 

771 

1II.7J 

7'7D 

mm 

^M2 

nM 

l«6 

MM 

Jt7 

19.13 

1-B-S 

30U 

H-Ti 

Z4Ja 

74S 

ITM 

JM 

t&l} 

7M 

«.« 

7*1J 

MM 

711* 

IMi 

l«44 

nua 

r»47 

nti 

l»4« 

>UI 

»41t 

MJi 

10  H 

1\M 

IftI? 

Tim 

ig-11 

njn 

ip^ll 

mi* 

1065 

i\M 

iQti7 

nm 

IQfi-^ 

TJM 

ID  ft  17 

^lt& 

10  H 

•nM 

ttlTJ 

Z4J2 

t0  7D 

n.n 

|{tl]2 

3i,H 

IH4 

32J2 

1t47 

34Ji 

tfr4t 

37.  T3 

1U1S 

)tJi 

10^ 

»^m 

1»»l 

MJS 

1(HH 

l?4l 

IM-tl 

•ast 

ie-124 

ftdi 

THE  PROBLEM  SOLVERS 

KA   ELECTHONtC  SALES 

laSO  MAJESTY  DR     DALLAS,  TEXAS  752^7 


We  would  be  a  bit  surprised  if  you 
could  do  anything  meaningful  without 

additional  hardware  and  soft^^are,      mc 

Wave  Mate's  Jupiter  II'''  isn't  the  kind  of 

microcomputer  kit  you  only  stare  at . .  -  when 

youVe  completed  your  Jupiter  II  just  plug  in 

your  terminal  and  you're  ready  to  go.  That's 

because  it  goes  beyond  the  sum  of  its  high 

quality  parts.  It*s  the  ultimate  micro  kit 

experience.  In  performance, in  documentation, 

in  reliability.  First,  consider  its  superb  features. 

It  has  small  pluggable  wire  wrapped  cards 

easily  tailored  to  suit  your  modifications. 

Every  IC  is  socketed  and  100%  bum-in  tested. 


us<  \* 


In  fact  everv  part  including  the  powerful 
MC  6800  CPU  and  the  8K  djTiamiG  RAM 
is  guaranteed  for  120  days.  It  has  the  best 
software  around,  System  Monitor  and  Debug 
programs  (ROM).  Includes  powerful  text 
editor  and  Motorola  compatible  assembler. 
And  BASIC  at  no  extra  cost.  Because  weVe 
been  making  microcomputer  systems  for  over 
4  yeare,  we  can  offer  you  the  broadest  line  of 
interfaces  including  TV  tenninal  and  dual 
audio  cassette.  Impressive.  And  yet  the 
grandest  feature  is  the  experience  ^ 
of  completing  a  kit  that  works- 
Guaranteed. 
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ACT  NOW  AND  SAVE,      ^ood  until  May  1 ,  1 976 

SPECIAL  price  $1445,00  (assembled  $1950.00) 


Jupilerll  Micro 

Modular  plug*in  power 

supply 

t>  module  PC  backplane 

CPU  module 

System  monitor  module 

8K  dynamic  RAM 

module 

Serial  RS  232 

cammunication  interface 

module 

Front  panel  module 

Front  panel 

Wire;  cut,  stripped*  color 

coded 


computer  Kit  Includes: 

•  Rack  moun  t  m  ot  1  u  le  ca  ge 

•  Wire  wrap  tool 

•  Wire  unwrap  tool 

•  Cables,  connectors,  all 
other  necessary 
hardware 

•  Software  (editor,  debug, 
assembler,  BASIC) 

•  Assembly  manuals 

•  Operators  manuals 

•  Theory  of  operatioa 
manuals 

•  Annual  membership  in 
users  group 


next  month  watch  for  stupendous 

announcement// 

nSend  Jupiter  II  micro  kit 

□  Kit   □   Assembled 

□  Send  details  on  kit-a-month 

Q  Tm  not  convinced;  send  me  101  reasons  why, 
Q  Please  send  free  Jupiter  II  System  catalogue. 


□  Check  encIofK^d  for  S  . _ 

Include  S10=(X)  for  postage  and  handling,  California 
residents  add  6%  tax  Delivery  60  days  ARO 


Name 


Address 


City/State/Zip 


WAVE  MATE 

1015  West  190th  Street  Gardena,  California  90248 

Telephone  «213}  329-8941 

f     /  PnTil  I  WARRANTY 

r     IaJ    g     J  I         120  days  on  all  parts, 
^  ^  \   materials  and  workmanship. 

^*««**tt-a  ■*«■■■■  itm*i 


VloMJS.  Tltate. 
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iNTRoduciNCi  ThE 

MICRO-ALTAIR 


The  complete  Computer  System 
that  requires  just  a  keyboard 
and  TV  monitor  for  use. 

The  MICRO-ALTAIR  is: 

The  hardware  —  video  terminal  interface  board,  CPU/ROM/ 
RAM  board,  backplane,  power  supply  and  cabinet; 

The  software  —  video  driver,  debugger,  operating  kernel 
supplied  on  ROM; 

The  personal  computer  system  —  complete,  expandable,  no 
loose  ends  —  a  complete  and  powerful  tool; 

THE  SOLUTION  BOX  FROM  POLYMORPHIC  SYSTEIWS. 

Applications  include  smart  terminals,  data  acquisition  systems, 

games,  accounting,  front-end  for  a  larger  compuler-anywhere  a 
little  processing  is  required. 

COMPLETE  SYSTEM  [EXCEPT  FOR  MONITOR  AND  ASCII  KEY- 
BOARD] $575.00  KIT.  DELIVERY  60  DAYS  -  SERIAL  I/O  ANO 
CASSETTE  OPTIONS  AVAILABLE. 


M 


UIDEO 

I  Ife  Mfl**  *!-  :i3  *^   6^  5*iar<stt»f  * 

t   Uppmr     4lft^     foKr^ir    e|iB«    i7^^    fftrttJ 


P<iiYrt<i<m«ie  SYlTtns 


$230.00  assd. 
$260.00  assd. 


Go  to  your  local  computer  store  and  compare 

Video  Terminal  Interface  —  characters  are  stored  in  on-board 
memory.  Entire  screen  may  be  read  or  written  in  20  miliisec- 
onds.  Software  includes  a  text  editing  system  with  scrolling 
and  insert  and  delete  by  character  or  line. 

VTI/32     32  character  line         $160.00  kit 
VTI/64     64  character  line  $185.00  kit 

VTl/SK     Socket  kit  lor  VTl  kit  $  15.00 

Delivery  —  30  days 

Analog  Interface  —  1  or  2  channels  of  analog  output  with  10 
bitsol  resolutions  (0-1 OV  or  +5Vwith  bipolar  option),  6  bits  of 
latched  digital  output  and  8  analog  comparators  for  software 
controlled  A/D  conversions. 

ADA/1       1  analog  output  $135.00  kit     $175.00  assd. 

ADA/2      2 analog  outputs  $185.00  kit     $235.00assd. 

ADA/SK    Socket  kit  for  ADA  kit  $  10.00 

uenvery       ^u  oays  fiafikAmencflffjartdMssi^rC'HiijrqtAiicflpieHi 

All  prices  and  specifications,  subject  la  charge  without  noHca  Prices  are  USA  only. 
Caiil.  residents  add  6%  sales  \zn.  Add  5%  $lT]pping,  handling,  aid  insurance 

POLYMORPHIC  SYSTEMS 

737  S.  Kellogg,  Golets,  CA  93017  (S05)  967-2351 


FOn  SALE 

18"  FACSIMIIE  RECORDERS 


Tim  leading  manulactuifli  oF  IB"  FACS.IM1LE 
WEATHER  CHART  RtCQRDEFlS  is  nuw  iJ|Jtiaiing  an 
ei!!:sUriy  i^ijlwuEk  tu  SOliiL  ^i^itfi  BquipmcnL  T\m  upK^sEing  i^ 
iFuking  available  e  number  d  1&"vrta1,f^s  mp  lacordEre 
idoallv  tuiied  tor  anvoJie  JFHaTestBd  in  expfri  merit  iiiyi  wiih 

thEstt  riCDfdBr?,  with  tulliblefec&tvei  ^uti  F'SK  coH' 
verier,  pn  ha  us@d  to  ntctnJtar  radici  weather  chart 
hroBdcaslia&wfilS  as  press  wire  p^iu(Ci  IrftnimisUcini. 

Th^esa  necordsfs  sr«',  priced'  from  SSQ  to  %2W  sfii  m 
avBJiBtile wnilir^  ami,  (irsi  ssfuetl  basis. 


Caff  or  write  Mr.  Arin$n\i  D.  BoijCi^M 

AIDEN  ELECTRONICS  IMPULSE 
RECORDING  EQUIPMENT  CO.  INC. 


I 


BYTE  ISSUES  #1  #2  #3  #4 

In  case  you  are  ONE  OF  THE 
PEOPLE  who  want$  to  complete  his 
cottection  of  BYTE  magazine,  a  few  of 
the  early  issues  are  still  available  «  .  . 
until  the  limited  supply  is  exhausted  .  .  . 
only  $3,00  ^ch  .  , ,  all  four  for  $10, 

73  Magazine,  Peterborough  NH  03458 


Shortwave  Listeniiig 

1976  World  Radio  TV  Handbook  -  $10,95 

Qated  1000/100/50/25/10  kHz  Catit>Fator  -  S54.00 

Barrow  Wad  ley  &  R.L.  Drake  Receivers 

1976  "Conddentiar  Frequency  List  -  $5.45 

GILFER ,  Box  239,  Park  Ridge,  N J  07656 


WYOMING 

Ranch  land.  Antelope,  deer,  ell<,  wild 
horses  -   Your  "Antenna  Ranch."  ID 
Acres  $30  down,  $30  month.   FREE      , 
info  —  rnaps  —  photos.  Owner; 

Dr.  Michael  Gautbier,  K6ICS 
9550  E.  Gallatin  Rd.,  Downey  CA  90240 

"LIQUID  SILVERPLATE" 

Sir^Gl-E  S01.UT10N    "   KO  MIXING    ■    NO  FUSS   ■ 
NO  1.ETHAL.  CHEMICALS    ■    f'AST    ACTING  ON 
COPPER    -    BRASS    ■    BUONZE    ■    BJIUSH  ON 
OR  DIP    ■     RINSE  AND  V?IPE  DRV    ■    t  UQUID 
OZ.    BOTTLE  WILL  SILVERPLATE  UP  Tp 
1800  SQUAR^.LMCHES  OF  METAL    '   $7.  Dfl    '"  " 

abAr  research 
]  li  13  parkkr  street.  mok.e!^a,  il,-  60448 


Phone  patch,  legal,  no  connections, 
eliminates  crosstaik.  Complete, 
except  mic.  input.  Specify  speaker 
ohms.  Guaranteed,  Best  on  market 
-  $24.95. 

407  CONNOR  AVENUE 
LOCKPORT  IL  60441 


MILITARY 
SURPLUS  WANTED 

Space  buys  more  and  pays  more.  High- 
est prices  ever  on  U.S.  Military  sur- 
pius.  especially  on  Coliins  equipment 
or  parts.  We  pay  freight.  Call  coHect 
now  for  our  high  offer.  201  440-8787, 
SPACE  ELECTRONICS  CO. 
div.  of  MiiHary  Electronics  Corp. 

35  Ruta  Court,  S.  Hackensack,  N.  J.  07606 
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MP-A  processor  card.  A  complete  microcomputer  system  on  a  single 

card.   It  features  the  "Motoroia"  MC6800  processor  The  powerful 

memory  orientated  processor  that  is  rapidly  becoming  the  standard 

of  comparison  rn  the  industry.  Afso  on  this  board  is  the  MCM6830L7 


® 


Mikbug  ROM,  MC6810  RAM  and  the  MCI  441 1  baud  rate  generator. 

The  crystal  controlled  master  clock  oscillator  and  tri-state  data  bus 

drivers  complete  the  board.  Everything  works  from  a  single  5.0 

^°'^  ^"PP'V  MP-A. S145.00 


MP-M  main  memory  card.  This  circuit  board  contains  two 
blocks  of  2,048  words  of  memory.  Each  part  has  its  own 
suppJy  regulator  and  can  operate  independently  of  the  other 
half.  The  memory  chips  are  the  proven  reliable  2102  static 
type.  They  are  capable  of  cycling  fast  enough  to  allow  full 
speed  operation  of  the  processor  at  all  times.  No  waiting  for 
refresh  cycles  and  no  problems  with  "flakey"  memories.  Only 
a  single  5.0  Volt  supply  required. 

MP-M SI  25.00 


Chassis,    mother   board 

and  power  supply.  Ano- 

dized   cabinet  with  perfor* 

ated  cover  for  cool  operation. 

Ten    amp    power    supply    will 

power  fully  expanded  system  of 

up  to  six  memory  cards  and  eight 

interface  cards. 

MP-B-Mother  Board $40.00 

MP'F-Chassis  ..........  $30.00 

MP-P-Power  Supply $35.00 


MP-C  serial  control  interface.  This 
programmable  interface  may  be  used 
to  connect  the  computer  to  either  a 
video  terminal  or  TTY  current  loop 

system.  Directly  compatable  with 
either  system.  No  hardware  changes. 

MP-C  ,.,•..... $40,00 


4  4 


AT 


Computer  System 
with  serial  interface  and  2,048  words 
of  memory.  .*,,** ,$395.00 


gg^  6800  -vBTCM 


Mikbug®  IB  a  registered  trademark  of 
Motorola  Inc. 


n  Enclosed  Is  $395  im  my  SwTPC  Computer  Kit      D  Send  Data 


D  or  BAG 

DotMC  _ 


# 


Ex  Date 


NAME 


ADDRESS 


CITY  STATE  ZIP 

Southwest  Technical  Pioducis  Corp.^  Box  32040,  San  Antonio,  Texas  78284 


Data  processing  systems 
have  revoiuitonized  our 
worldp  allowing  vast  amounts 
of  information  to  be  stored, 
exchanged,  updated,  and 
utilised  in  ways  undreamed 
of  a  few  years  ago,  A  chain  of 
deparimeni  stores  can  be  tied 
together^  for  example,  by  a 
data  network  making  current 
inventory,  personnel  and 
credit  information  instantly 
available  at  widely  separated 
locations;  a  railroad  can  con- 
trol activity  at  its  switchyard 
from  a  control  ,^enter 
hundreds  of  miles  distant; 
switching  functions  within  a 
telephone  company  office 
can  be  accomptished  rapidly 
and  reliably  in  accordance 
with  stored  program  instruc- 
tions. The  information 
involved  in  each  of  these 
examples  is  different,  but  the 


pleted^  the  data  is  fed  out  to 
be  utilized  in  some  mariner. 
In  practice,  program  instruc- 
tions are  often  stored  within 
the  same  memory  facility  as 
the  data;  in  this  way,  the 
program  can  also  be  changed 
if  desired. 

Despite  surface 
differences,  the  ways  in 
which  memory  facilities  re- 
ceive, hold,  and  feed  out 
information  are  all  based  on 
either  sequential  or  random 
access  principles. 

Sequential  Memories 

The  sequential,  or  serial, 
memory  method  requires  that 
the  data  bits  comprising  the 
information  be  arranged  in  a 
particular  order.  Data  stored 
in  this  manner  —  including 
both  programmed  insiruc- 
tions  and  input  information 
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Fig.  1.  Paper  tape  ts  tf  form  of  sequentia!  memory  storage,  in 
that  the  bits  identifying  a  gipen  digit  can  only  be  retrieved 
during  their  allotted  sensing  time,  which  may  cause  delay  in 
finding  desired  data. 


sensing  device  to  convert  the 
hole  patterns  into  a  series  of 
pulses  for  electronic 
processing.  Each  piece  of 
information  is  retrieved  as  it 
passes  the  sensor  Another 
form  of  sequential  memory 
storage     is     magnetic     tape, 


program  instructions  and 
must  be  physically  intro- 
duced into  the  processor 
system  —  threaded  through  a 
sensing  device,  for  example  — 
so  that  input  data  can  be 
operated  upon.  They  may 
also  be  used  to  retain  the  data 


Joseph  C  Fowler 

GTE  Lenkurt  Demodulator 

A^i Slant  Editor 


Those  Excitin 


underlying    processing    prin- 
ciples are  the  same. 

A  digital  computer  or  data 
processor  of  any  lype  is 
basically  a  stored-program 
machine,  in  which  a  memory 
facility  holds  a  set  of  oper- 
ating instructions  -  the 
system  program.  Information 
is  put  into  a  digital  format 
and  fed  itUo  the  machine, 
which  retains  it  in  a  data 
memory.  The  instructions  in 
the  program  memory,  which 
are  also  in  digital  form,  tell 
the  processor  what  problem  is 
to  be  solved,  or  function  per* 
formed,  related  to  the  input 
data.  When  the  operations 
demanded  by  the  program 
memory     have     been     com- 


Reprimed  from  the  GTE  Lenkun 
Demoduiator,  Sepiembtr, 
October,  1975, 
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—  is  retrieved  strictly  in 
accordance  with  its  position 
in  a  time  sequence* 

A  simple  example  of 
sequential  memory  storage  is 
paper  tape,  which  uses  the 
presence  or  absence  of  holes 
to  indicate  the  condition  of  a 
data  bit;  the  combined  states 
of  several  bits  identify  a 
particular  digit  (see  Fig.  1). 
The  tape  is  moved  through  a 
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which  stores  information  as 
magnetic  flux  variations 
corresponding  to  the  Is  and 
Os  of  digital  data. 

Sequential  access  memory 
systems,  including  punched 
cards  and  magnetic  disks  as 
well  as  tapes,  have  been 
widely  used  in  the  area  of 
mass  compuier  memories. 
They      typically      contain 


C£L4-  3 


C£i.L4 


I 


Q 


I 


CELL  t 


ixrr 


Fig^  2,  The  shift  register,  which  stores  data  for  as  long  as  it 
takes  for  the  clock  to  move  it  through  wch  cell,  is  typical  of 
semiconductor  sequential  memory  systems. 


for  future  processing.  These 
devices  provide  a  permanent 
storage  capability  since  the 
cards,  disks,  and  tapes  can  be 
removed  and  filed  for  re- 
peated use,  and  they  have 
non-destructive  readouts  (i.e., 
data  does  not  have  lo  be 
re-entered  every  time  jt  is 
used);  however,  it»ey  have 
some  shortcomings  which 
limit  their  usefulness  in  high 
speed  memory  applications. 
For  example,  sequential 
access  can  be  a  relatively  slow 
process  because  a  large 
amount  of  irrelevant  data 
may  have  to  be  scanned 
before  the  desired  bits  are 
found.  This  delay  may  be 
from  milliseconds  to  minutes, 
which  is  much  too  great  for 
many  of  the  uses  to  which 
modern  data  processing 
equipment  is  put.  Addi- 
tionally,    these     sequential 
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F/^ij,  J,  7Ae  bistable  muflivfbrator^  or  flip  ftop^  has  two  stable 
stgtesy  making  it  an  idea!  digital  data  memory  storage  cell. 


mass  memory  systems  require 
a  mechanism  to  move  the 
data-carrying  medium  past 
the  sensor;  this  device  is  of 
necessity  completely  mechan- 
ical, and  is  subject  to  the 
adjust meni  and  maintenance 
considerations  which  apply  to 
all  such  devices. 


uncommon  for  a  data  pro- 
cessing system  to  use  tapes 
and  similar  elements  as  per- 
manent, high  volume  program 
storage  facilities,  and  semi- 
conduciMi  structures  for  the 
**working**  memories  in 
which  the  stored  data  is  oper- 
ated upon. 


Fig.  4,  A  random  access  memory  (RAM)  is  a  matrix  of 
memory  ceils,  any  of  which  can  be  accessed  without  regard  for 
any  other  celL 


The  semiconductor  devices 
used  in  temporary  memory 
structures  are  typically 
arranged  as  groups  of  indi- 
vidual units  called  memory 
cells,  each  of  which  stores 
one  bit  of  information  as 
either  a  logic  1  or  logic  0.  A 
cell  may  consist  of  as  littte  as 


shifted  from  cell  to  cell  in 
accordance  with  the  clock 
cycle  rate.  A  logic  1  on  the  S 
input  of  ceil  1,  for  example, 
will  set  the  flip  flop  to  the  1. 
or  "on/*  state  if  a  clock  pulse 
is  present  at  input  C,  thus 
storing  the  digit.  On  the  next 
clock  pulse,  the  stored  bit  is 


Memory  Chips 


"  RAMs,  ROMs,  PROMs.  etc. 


Temporary  Memories 

Cards,  tapes  and  disks  con- 
tinue to  play  an  important 
role  as  high  density,  long- 
term  mass  memory  storage 
elements  in  such  applications 
as  personnel  record  main- 
tenance, inventory  control, 
and  retention  of  performance 
data  for  comparison  with 
future  achievements. 

For  low  capacity,  tem- 
porary memory  storage,  how- 
ever, structures  composed  of 

semiconductor  devices  have 
become  dominant  in  recent 
years.  Temporary  data 
storage  facilities  are  used  in 
such  areas  as  office  equip- 
ment (calculators,  etc)  and 
immediate-use  or  '^working" 
memories  wherein  a  data  pro- 
cessing device  can  hold  the 
data  with  which  it  is  dealing 
at  any  given  time.  It  is  not 


Temporary  memories  arc 
also  widely  used  in  data  pro- 
cessing terminals,  which  serve 
as  remote  input/output  units 
for  a  large  central  computer 
and  may  be  in  any  number  of 
forms,  from  a  simple  type- 
writer keyboard  to  a  small 
computer.  Terminals  provide 
a  means  of  encoding  data  for 
manipulation  by  a  central 
computer,  and  decoding  it  for 
use  by  a  human  operator. 

Interconnection  of  central 
computer  and  remote 
terminal  is  commonly  made 
over  telephone  lines  through 
an  interface  unit  called  a 
modem,  or  data  set.  The  data 
set  may  also  contain  a  tem- 
porary memory  facility  which 
allows  it  to  hold  data  and 
either  condition  it  for  trans- 
mission over  the  lines  or  pre- 
pare received  data  for  applica- 
tion to  the  processor- 


one  transistor-capacitor  com- 
bination, or  it  may  be  a  com- 
plex arrangement  of  several 
components.  But,  whatever 
its  composition,  it  has  at  least 
two  states  that  can  represent 
digital  data  bits. 


Shift  Registers 

A  shift  register  is  a  device 
for  the  temporary  storage  of 
digital  information;  when  a 
shift,  or  clock,  pulse  is 
applied^  the  register  accepts 
new  data  and  moves  every 
stored  bit  one  step  toward 
the  output. 

Fig,  2  shows  an  example 
of  a  semiconductor  shift 
register  containing  five 
memory  cells^  each  of  which 
is  a  solid  state  reset-set  {R-S} 
flip  flop  circuit.  Data  applied 
to  the  register  input  in  a 
digital    form    is    stored   and 


shifted  out  of  cell  1  to  set  the 
second  cell  to  the  1  state,  and 
a  new  digit  is  fixed  in  the  first 
celL  This  procedure  continues 
through  the  register,  with  the 
output  of  the  final  cell  being 
shifted  out  for  data  pro- 
cessing. The  clock  frequency 
controls  the  rate  at  which  the 
shift  register  stores  and  feeds 
out  data  bits,  with  each  bit 
being  delayed  between  input 
and  output  by  as  many  clock 
cycles  as  there  are  cells  in  the 
register.  Since  the  storage  and 
retrieval  are  done  on  a  ftrst- 
in,  first-out  basis,  the  shift 
register  is  a  sequential 
memory  storage  device. 

Digital  data  can  also  be 
handled  by  a  random  access 
process^  This  does  not  mean, 
of  course,  that  no  orderly 
procedure  is  involved;  it 
means,  rather,  that  informa- 
tion can  be  stored  in  a  partic- 

07   J3 


ular  memory  cell,  or  location^ 
and  retrieved  without  regard 
for  any  other  location. 

Random  Access  Memory 
Systems 

A  random  access  memory 
(RAM)  can  be  defined  as  a 
structure  in  which  any  data 
bit  can  be  stored  (written)  or 
retrieved  (read  out)  in  any 
order. 

One  of  the  most  basic 
ways  to  create  a  memory  cell 
is  through  the  use  of  the 
bistable  multivibrator,  or  flip 
flop.  As  shown  in  Fig.  3,  such 
a  memory  cell  may  consist  of 
only  two  tramtstors,  two 
resistors,  and  a  power  source. 
In  this  cell,  one  or  the  other 
of  the  transistCM'S  is  always 
conducting,  holding  ihe  olher 
one  off.  When  an  externa] 
signal  forces  the  off  transistor 
into  conduction,  the  initially 
on  transistor  turns  off  and 
remains  in  this  condition 
until  another  external  signal 
resets  it.  The  flip  flop,  there- 
fore, has  two  stable  states 
which  can  be  used  to  store 
information  in  the  form  of 
logic  Is  and  Os. 

A  RAM  is  essentially  a 
matrix  of  such  memory  cells, 
with  each  cell  identified  by  a 
unique  code,  or  address.  The 
data  processing  equipment 
can  retrieve  a  bit  of  informa- 
tion by  addressing  the  proper 
location.  Because  of  the 
matrix  structure,  the  time 
required  to  locate  any  given 
bit  is  approximately  the  same 
as  that  required  to  locate  any 
other  bit.  For  example,  in 
Fig.  4  the  digit  stored  in  cell 
1,  at  locatfon  Al,  could  be 
available  at  the  data  output  in 
almost  exactly  the  same  time 
as  the  bit  in  cell  16,  location 
D4.  This  rapid  access  to  infor- 
mation makes  ihe  RAM  ideal 
for  application  as  a  tem- 
porary storage  facility. 

Random  access  memory 
Structures  are  of  two  basic 
types:  read/write  and  read 
only.  A  read/write  RAM  is 
programmable;  that  is,  daU 
can  be  entered  into,  changed, 
and  removed  from  the 
memory  at  any  time.  A  read 
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Fig.  5.  Bipolar  and  unipolar  transistor  structures  are  the  most 

widely  used  semiconductor  memory  cell  components. 


only  memory  (ROM),  how* 
ever,  has  certain  data  patterns 
fixed  into  it.,  usually  during 
the  manufacturing  process.  In 
such  a  structure,  information 
can  be  read  out  -  it  will 
always  perform  the  same 
function  -  but  the  stored 
program  does  not  change. 
Because  the  data  pattern  is 
fixed,  a  ROM  retains  ils  pro- 
gram regardless  of  circuit 
power  considerations;  that  is, 
it  is  a  '*non-volatile*'  memory 
device.  A  read/ write  memory, 
however,  needs  a  constant 
source  of  power  to  remain  in 
operation;  if  power  is  re- 
movcdp  the  semiconductors 
stop  conducting  and  the 
stored  information  is  lost,  so 
the  read/write  RAM  is  con- 
sidered to  be  a  "volatile" 
device* 

Although  it  is  not  techni- 
cally accurate  to  do  so,  com- 
mon usage  has  led  read /write 
memories  to  be  referred  to 
simply  as  RAMs,  while  read 
only  structures  -  which  are, 
in  reality,  a  type  of  RAM  - 
are  designated  ROMs,  and 
this  discussion  will  follow  the 
same  nomenclature. 

Bipolar  and  Unipolar  Transis- 
tors 

The  two  most  widely  used 
devices  in  memory  matrix 
design  today  are  the  bipolar 
and  unipolar^  or  field  effect. 


transistor.  Each  can  be  easily 
realized  as  an  integrated 
circuit  (IC)  component,  and 
they  are  readily  adaptable  to 
virtually  any  circuit  configur- 
ation. 

Essentially,  a  bipolar  tran- 
sistor IS  a  semiconductor 
device  whose  conductive 
properties  depend  upon  both 
majority  and  minority 
carriers;  that  is,  current  flows 
in  a  bipolar  transistor  because 
of  the  simultaneous  move- 
ment of  both  positive  and 
negative  charges.  Negative 
charges  predominate  En 
n-type  sem  icon  duct  or 
material  because  there  is  a 
surplus  of  free  electrons 
within  the  miaterial's  atomic 
structure;  p-iype  material, 
however,  has  a  shortage  of 
free  electrons.  The  regions  in 
which  the  electrons  would 
normally  exist  act  as  positive, 
mass-bearing    charges    called 

"holes'";  p-type  material  thus 
maintains  an  excess  of  posi- 
tive charge  carriers.  The  com- 
mon transistor  is  a  general 
type  of  bipolar  device ^  since 
its  current  flows  due  to  hole 
and  electron  movement.  Fig. 
5A  shows  the  normal  flow 
pattern  within  an  NPN  siruc- 
lure  (Fig.  5B  shows  a  bipolar 
NPN  structure  as  an  inte- 
grated circuit).  The  forward- 
biased  emitter-base  junction 
allows     electrons     to     be 


injected  by  the  emitter  into 
the  base  region.  Within  the 
base,  the  greater  part  of  the 
current  flow  is  caused  by 
holes  combining  with  the 
excess  electrons.  The  reverse 
bias  of  the  collector-base 
junction  allows  electrons  to 
pass  into  the  collector  region; 
because  there  are  two  n-type 
regions,  electrons  are  the 
majority  carriers,  although 
the  simultaneous  action  of 
the  minority  carrier  holes  is 
indispensable. 

The  field  effect  transistor 
(FET)  is  a  unipolar  device,  in 
that  ils  current  flow  is  the 
result  of  the  movement  of 
only  one  type  of  carrier.  In 
what  is  called  the  p-channet 
FET,  holes  are  the  majority 
carriers,  while  the  carriers  in 
an  n-channel  FET  are  elec- 
trons. 

Fig.  5C  shows  a  p-channel 
FET  structure  operating  in 
the  enhancement  mode, 
which  is  the  most  common 
operating  mode  for  FETs,  In 
this  mode,  there  is  no  con- 
duction within  the  device 
when  the  gate  voltage  is  zero; 
the  other  mode  of  operation 
is  called  depletion,  wherein 
the  semiconductor  device  is 
always  conducting  and 
requires  a  proper  gate-to- 
source  voltage  to  turn  off. 

When  the  gate  in  Fig.  5C  is 
made  negative  with  respect  to 
the  source,  it  creates  an  elec- 
trostatic field  which  attracts 
holes  from  the  n-type  semi- 
conductor material  toward 
the  area  directly  below  the 
gate  dielectric  material. 
Initially,  this  n-type  area  has 
a  surplus  of  electrons,  but  as 
the  holes  are  drawn  into  it, 
the  electrons  are  neutralised. 
At  some  gate  voltage,  the 
holes  become  dominant  and  a 
current-carrying  channel  is 
produced  between  source  and 
drain  in  which  holes  are  the 
majority  carriers.  Because  the 
gate  is  electrically  isolated 
from  the  rest  of  the  structure 
by  the  dielectric  material, 
there  is  no  current  flow  into 
it;  the  channel,  which  allows 
current     to     flow     between 
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startup  time  on  micro-computers  can  be  a  real  problem.  We  know  that.  That's 
why  we've  developed  The  Micro-Designer.  The  first  complete  package  of  hard- 
ware, software  and  educational  materials.  All  with  one  purpose:  to  speed  micro- 
processor system  design. 

How?  By  providing  the  only  microprocessor  test  and  development  system  with 
solderless  breadboarding  capabilities.  At  its  heart:  the  Intel  8080A  processor 
chip,  providing  all  signal  functions.  A  front  panel  that  monitors  functions  of  the 
microprocessor  and  allows  data  I/O  with  or  without  an  asynchronous  terminal- 
Up  to  65  K  memory.  And  the  Bugbooks,  E&L's  innovative  approach  to  self- 
teaching  mjcro-electronics. 

And,  when  you're  ready  for  your  final  system,  you  use  the  same  modules  and 
cards  that  you  learned  on.  So  experiment.  Design.  Test,  Because  now  there's 
a  system  that's  caught  up  with  imagination.  The  Micro-Designer  from  E&L 
Instruments.  Squander  a  minute  now  to  write  us  about  it;  we'll  send  you  full 
information.  And  maybe  save  you  weeks  of  work. 


E&L  fNSTRUMENTS,  INC. 

Circuit  Design  Aids 
61  First  Street,  Derby,  Ct,  06418     (203)  735-8774 
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Fig.    6.    A    2-wordy    2-bits-per-word  memory  array  utilizing 
multi-emitter  bipolar  transistor  structures. 


source  and  drain,  is  created 
and  maintained  by  the  elec- 
trostatic field. 

The  need  to  provide  more 
eletltotlic  function  in 
increasingly  small  areas  has 
resulted  in  a  great  variety  of 
miniaturized  circuits.  Bipolar 
transistors,  for  example^  can 
be  realized  as  discrete  items, 
such  as  those  seen  in  various 
entertainment  products.  In 
data  processing  applications, 
however,  the  large  number  of 
components  required  to 
produce  a  memory  matrix 
makes  the  use  of  such  bulky 
devices  impracticat;  a  circuit 
board  with  several  hundred 
discrete  transistors  mounted 
on  it  —  which  is  what  a 
memory  matrix  would 
require  -  would  be  too 
unwieldy  to  be  of  any  real 
use. 

Bipolar  Transistor  RAMs 

Integrated  circuit  tech- 
niques allow  quantities  of 
circuit  elements  to  be  realised 
in  a  small  space;  these  tech- 
niques have  been  used  to  pro- 
duce bipolar  transistor 
mernories  of  viiripu3  micro- 
miniaturized si^es  and  den- 
sities, 

Tlie  basic  storage  element 
in  these  matrices  is  the 
bistable     flip     flop^     which 


appears  in  many  circuit  varia- 
tions to  meet  different  appli- 
cation requirements. 

A  bipolar  RAM  cell  which 
has  been  widely  used  is  the 
transistor- transistor- logic 
(TTL)  type,  exemplified  by 
the  multiple-emitter  circuit 
(see  Fig.  6),  In  this  case,  the 
data  processor  applies  an 
address  code  to  a  decoding 
circuit;  the  decoded  address 
raises  the  voltage  on  the 
correct  word  select  line 
(places  it  at  a  logic  1  level), 
preparing  the  ceSI  for  the  read 
or  write  function,  A  logic  1 
bit  can  be  written  into  the 
cell,  for  example,  by  placing 
the  v^ite  enable  line  at  a  low 
voltage  (logic  0)  level  while 
the  data  bit  input  is  logic  1. 
This  causes  the  bit  line  to  be 
low,  turning  Ql  on  and  Q2 
off,  a  state  which  represents  a 
logic  1  within  the  cell.  Once 
the  write  function  is  com- 
plete, the  address  changes, 
the  word  select  line  returns  to 
a  logic  0  state,  and  Ql 
remains  on.  To  read  out  the 
stored  digit,  the  address  raises 
the  word  select  line  level  and 
the  write  enable  line  is  held 
high  (logic  1 ),  allowing  read 
current  representing  the  value 
of  the  celTs  contents  to  flow 
into  the  appropriate  sense 
amplifier  for  output   to  the 


data  processor.  Because  the 
read  process  does  not  change 
the  state  of  the  flip  flop,  the 
stored  information  is  not  lost 
and  the  cell  is  considered  to 
have  a  ^^nondestructive"  read- 
out capability. 

The  2-word,  2-bits-per- 
word  memory  shown  in  Fig, 
6  is,  of  course,  limited  in  its 
application.  The  same 
addressing,  reading,  and 
writing  functions,  however, 
are  performed  in  bipolar 
RAMs  containing  several 
times  the  number  of  cells,  A 
typical  example  of  expanded 
capacity  is  a  single  integrated 
circuit  capable  of  storing  16 
words  of  4  hits  each,  for  a 
total  of  64  bits  on  one  tiny 
silicon  chip,  GTE  Lenkurt 
uses  nine  such  chips  in  both 
its  262 A  and  262 B  data  sets. 
The  bipolar  RAMs  comprise  a 
data  memdry,  in  which  input 
data  is  held  to  be  operated 
upon.  Because  of  the  read/ 
write  capabilities  of  the 
RAMs,  the  data  being  pro- 
cessed can  constantly  be 
updated  and  changed. 

Major  considerations  in 
memory  design  include  the 
speed  with  which  a  eel!  can 
be  made  to  change  state 
(access  time)  and  the  amount 
of  power  dissipated  by  the 
eel Ts  components. 

Operating  in  a  saturation 
mode  —  in  which  the  "on'* 
transistor  constantly  con- 
ducts the  maximum  possible 
current  —  the  TTL-type 
memory  cell  requires  some 
amount  of  time  to  drive  the 
transistor  out  of  saturation 
before  a  change  of  state  can 
occur.  This  delay  is  only  on 
the  order  of  nanoseconds,  but 
is  enough  to  concern  circuit 
designers-  In  addition,  the 
saturation  mode  consumes 
relatively  large  amounts  of 
power.  Two  of  the  more 
successful  configurations 
developed  to  overcome  these 
disadvantages  are  the  diode 
coupled  and  emitter-coupled 
logic  (ECL)  cells. 

Diode  Coupled  RAMs 

Two  gating  diodes  are  used 
to   control    conduction    in   a 


diode  coupled  cell  (Fig.  7).  In 
integrated  circuits,  these 
diodes  are  frequently  "hot- 
electron,''  or  ''Schottky 
barrier,''  devices,  which 
become  forward-biased  at 
lower  voltages  than  conven- 
tional diodes. 

If  the  state  of  a  cell  must 
be  changed  to  store  a  bit,  the 
address  decoder  causes  the 
voltage  on  the  word  select 
line  to  be  forced  low,  while 
the  voltage  is  raised  on  the  bit 
line  associated  with  the  tran- 
sistor to  be  turned  off. 
Referring  to  Fig,  7,  in  which 
Q2  is  hypothetical ly  to  be 
turned  off^  raising  the  bit  line 
B  voltage  and  dropping  the 
word  select  line  (effectively 
making  it  more  negative) 
draws  additional  current 
through  R4,  increasing  the 
base  voltage  on  Ql  to  the 
point  at  which  it  begins  con- 
ducting. The  cross-coupling 
of  the  transistors  then  causes 
Q2  to  turn  off,  thus  effecting 
the  cell's  change  of  state. 

Reading  the  stored  digit 
out  of  a  diode  coupled  cell 
also  requires  that  the  word 
select  line  be  forced  low,  but 
in  this  case  there  is  no  voltage 
increase  on  either  of  the  bit 
lines.  The  combined  effects 
of  the  lowered  word  select 
line  and  a  bias  network  cause 
the  diode  associated  with  the 
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transistor  to  be  for- 
ward-biased, causing  the 
diode  to  conduct.  Since  the 
diode  associated  with  the 
"off"  transistor  is  reverse- 
biased^  a  differential  voltage 
develops  between  the  bit 
lines,  A  sensing  circuit  deter- 
mines the  cell's  logic  state 
from  this  voltage. 

Read  current  in  a  diode 
coupled  cell  is  greater  than 
standby  current^  which  flows 
when  the  cell  is  storing  a  bit 
without  being  addressed,  but 
is  substantially  lower  than 
write  current.  Because  of  this, 
the  voltage  developed  across 
the  load  resistors  during  the 
read  operation  is  not  great 
enough  to  change  the  celTs 
state  and  the  readout  is  a 
nondestructive  process. 
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Since  sundby  current  is 
lower  than  read  current  and  is 
present  a  greater  percent  of 

the  time^  overall  power  con- 
sumption in  a  diode  coupled 
cell  is  lower  than  that  of  a 
TTL  device. 

ECL  RAMs 

The  structure  of  emiiter* 
coupled  logic  (ECL)  memory 

celts  closely  resembles  ihai  of 
TTL  cells,  but  biasing  tech- 
niques are  used  to  keep  the 
iransistors  out  of  saturation. 
This  allows  the  ECL  storage 
element  to  change  state  very 
rapidly;  the  greatest  advan- 
tagc  of  ECL  over  other  semi- 
conductor memory  configura- 
tions Is  that  it  has  the 
shortest  access  time  of  alL 
Reading  and  writing  processes 
are  accomplished  in  essen* 
tially  the  same  manner  as  for 
TTL,  but  at  a  greater  speed. 
Because  it  constantly  draws 
high  current,  however,  an 
ECL  memory  cell  has  even 
higher  power  consumption 
than  TTL,  a  fact  which  does 
impair  its  usefulness  in  cer- 
tain applications. 

MOS  Technology 

One  of  the  major  objec- 
tives in  semiconductor 
memory  design  has  been  to 
incorporate  as  much  capacity 
as  possible  in  the  smallest 
area.  The  greatest  size  reduc- 
tions have  been  achieved  with 
metal  oxide-silicon  (MOS) 
techniques,  which  produce 
field  effect  transistor  (FET) 
siruciures  that  are  consider- 
ably more  compact  than  the 


bipolar     integrated     circuits 
(ICs)  previously  discussed. 

An  MOS  FET  is  formed  by 
depositing  an  insulating  metal 
oxide  -  most  often  silicon 
dioxide  —  on  a  chip  of 
silicon.  Etching  processes 
then  remove  the  oxide  from 
selected  areas  of  the  chip, 
exposing  the  substrate  at 
source  and  drain  locations 
while  leaving  the  gate  region 
insulated.  Further  processing 
establishes  n-  and  p-type  areas 
within  the  substrate. 

The  size  reduction  possible 
with  MOS  techniques  allows  a 
much  denser  memory  array 
to  be  produced  within  a  given 
space  than  is  possible  with 
bipolar  devices;  there  are  also 
substantially  lower  power 
requirements  and  reduced 
packaging  costs. 

Storage  cells  composed  of 
MOS  FETs  may  be  of  either  a 
static  or  dynamic  nature.  A 
static  cell  retains  its  stored 
data  as  long  as  power  is 
supplied  to  the  circuit;  a 
dynamic  cell  depends  upon 
capacitive  charge  storage  to 
hold  its  data^  and  must 
receive  a  "refresh"  input  to 
counteract  the  effects  of 
leakage. 

Static  MOS  RAMs 

The  basic  static  MOS  RAM 
cell  is  a  bistable  mullivibraior 
{see  Fig.  8)  closely  resembling 
the  bipolar  flip  flop  used  in 
TTL  memories.  In  an  MOS 
flip  flop,  however,  transistors 
serve  not  only  as  cross- 
coupled  inverters  (03  and 
04),   but   also   as  load  resis- 
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Fig.  8,   The  heart  of  the  static  MOS  RAM  storage  cell  Is  the 

bistable  flip  flop  composed  entirely  of  field  effect  transistors 
(FETs).  The  logic  level  at  one  terminal  Is  a/ways  the 
complement  of  that  at  the  other. 


Fig,    7,  A  diode  coupled  memory  cell  uses  gating  diodes  to 
control  conduction  and  reduce  power  consumption. 


tances  (01  and  Q2).  Elec- 
trical isolation  of  the  FET 
^te  results  in  a  very  high 
input  resistance  which  can  be 
controlled  by  the  gale 
voltage,  A  large-value  resistor 
can  thus  be  produced  by  an 
FET  in  a  relatively  small 
space  compared  to  a  conven- 
tional resistor. 

Since  only  one  of  the 
cross-coupled  inverters  con- 
ducts at  any  given  time,  the 
cell  has  two  stable  states 
which  can  be  used  to  storfe 
information  in  the  form  of 
logic  Is  and  Os,  Ific  state  of 
the  cell  is  determined  by 
external  address  and  data 
signals.  The  cell's  state  re- 
mains constant  unless 
changed  by  an  external  signal, 
so  no  refresh  action  is 
required  and  the  circuitry 
needed  to  support  the  opera- 
tion of  the  cell  is  simplified. 

A  static  MOS  RAM  storage 
unit,  however,  contains  a 
minimum  of  four  transistors, 
so  it  occupies  a  considerable 
amount  of  space  on  a  silicon 
chip  and  consumes  a  rela- 
tively large  amount  of  power. 
Because  of  these  disadvan- 
tageSp  static  devices  have  been 
largely  replaced  by  dynamic 
MOS  RAMs. 

Dynamic  MOS  RAMs 

The  basic  storage  element 
in  a  dynamic  MOS  RAM  cell 
is  a  capacitor^  which  holds 
and  releases  a  stored  charge  in 
response  to  read  and  write 
commands.  While  the  capaci- 
tor could  be  an  external 
device,  It  is  much  more  com- 
mon for  dynamic  RAMs  to 
utilize  the  capacitance 
existing    between    gate    and 


source  of  the  MOS  FET  itself. 
This  capacitance  is  due  to  the 
isolation  of  the  gate  from  the 
rest  of  the  structure  by  a 
dielectric  materiah  Charging 
the  gate-source  capacitance 
sufficiently  to  turn  the  tran- 
sistor on  represents  a  logic  1 
state  in  most  applications^, 
while  a  lower  charge  or  no 
charge  at  all  serves  as  a  logic 
0. 

Inevitably,  as  with  all 
capacitive  devices,  the  charge 
stored  in  the  gate-source 
region  drains  off  due  to 
leakage  current.  If  the  charge 
is  allowed  to  deteriorate  too 
much,  the  data  bit  is  lost^  so 
some  means  must  be  provided 
to  periodically  restore,  or 
refresh,  the  charge;  a  conv 
mon  requirement  is  that 
every  cell  in  a  memory  matrix 
be  refreshed  every  2  milli- 
seconds. Circuits  to  accom- 
plish ihis  are  included  in 
dynamic  RAM  designs,  as  are 
address  decoding  circuits. 

The  operation  of  a  typical 
dynamic  MOS  RAM  cell  can 
be  illustrated  with  the  3  tran- 
sistor cell  shown  in  Fig.  9.  In 
this  case,  information  is 
stored  as  a  charge  in  the 
gate-source  capacitance  (Cg) 
of  transistor  Q2.  To  write  a 
data  bit  into  this  cell,  an 
address  decoder  produces  a 
write  select  signal,  activating 
transistor  01  snd  allowing 
data  on  the  write  data  line  to 
be  transferred  to  the  storage 
element.  Depending  upon  the 
state  of  the  data  input,  Cq 
either  charges  or  is  dis- 
charged. When  the  write 
select  signal  is  removed  at  the 
end  of  the  write  cycle,  the  bit 
is  held  in  the  cell. 
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At  the  beginning  of  3  read 
cycle,  both  the  read  and  write 
data  lines  are  preset  to  some 
voltage.  When  the  address 
decoder  produces  a  read 
select  signal,  Q3  is  ready  to 
begin  conducting.  If  the 
charge  on  Cg  is  sufficient 
(logic  1),  Q2  turns  on  and 
current  flows  through  Q2and 
Q3j  reducing  the  voltage  on 
the  read  data  line.  With  no 
charg,e  on  the  capacitance,  02 
and  Q3  remain  off  and  the 
read  data  line  stays  at  its 
preset  level.  Because  of  the 
gate  isolation,  Cg  is  in  the 
same  condition  (charged  or 
discharged)  at  the  end  of  the 
read  cycle  as  at  the  beginning, 
making  the  read  process 
"nondestructive."  An  output 
amplifier  senses  the  stale  of 
the  read  data  line  and  deter- 
mines what  cell  condition 
would  produce  it  (a  low-level 
line  generally  indicates  a 
stored  logic  1 )  for  application 
to  the  data  processor* 

Refresh 

Refresh  of  the  stored  digit 
in  Fig,  9  is  accomplished 
through  a  clocked  amplifier 
connected  between  the  read 
and  write  data  lines.  Control 
circuitry  provides  the  timing 
necessary  to  keep  the  refresh 
cycle  separate  from  the  read 
and  write  operations. 

The  refresh  process 
involves  reading  out  the 
stored  digt  and  writing  it 
back  into  the  cell.  To  do  this, 
both  data  lines  are  preset  at 
the  beginning  of  the  refresh 


cycle.  A  read  select  signal  Is 
then  produced,  transferring 
the  bit  to  the  read  data  line  in 
the  same  manner  as  the 
normal  read  operation.  The 
refresh  amplifier  inverts  the 
condition  of  the  read  data 
line  and  applies  it  to  the  write 
data  line.  A  write  select  signal 
then  replaces  the  read  signal 
and  the  data  present  on  the 
write  data  line  is  entered  into 
the  memory.  If,  for  example, 
a  logic  1  (maximum  charge)  is 
stored  on  Cq,  the  read  data 
line  is  forced  low  (logic  0) 
when  the  read  select  signal 
forces  Q2  and  03  into  con* 
duction.  The  refresh  amplifier 
inverts  this  and  applies  logic  I 
to  the  write  dala  line;  the 
presence  of  the  write  select 
signal  causes  this  data  to  be 
written  into  the  cell  as  a 
refreshed  bit.  With  no  charge 
(logic  0}  on  Cg,  this  sequence 
is  repeated,  with  a  logic  0 
appearing  on  the  write  data 
line  to  ensure  that  the  capaci- 
tance is  not  charged  by  stray 
circuit  currents. 

In  Fig.  9,  timing  from  the 
control  circuitry  allows  a 
single  amplifier  to  serve  an 
entire  column  of  cells.  One 
alternative  configuration  uses 
a  common  read/write  data 
line.  This  lets  the  cell  form  a 
loop  within  itself  and  thus 
eliminates  refresh  amplifiers* 

ROMs 

A  read  only  memory 
(ROM)  ts  a  data  storage 
facility  into  which  informa* 
tion  is  normally  written  only 
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once*  After  this  entry,  a  ROM 

always  produces  the  same 
output  when  addressed. 

The  difference  between 
the  read/write  RAM  and  the 
ROM  can  perhaps  be  best 
illustrated  with  the  example 
of  the  pocket  calculator.  In 
almost  all  calculator  designs^ 
a  RAM  matrix  serves  as  a 
"working,**  or  data,  memory 
and  ROMs  are  used  for 
i  nput/output  interface^ 
timing  control  and  program 
storage  {see  Fig.  10). 

Each  key  on  the  calculator 
keyboard  is  identified  by  a 
unique  binary  number;  all  of 
these  numbers  are  per- 
manently fixed  in  the  ROM 
encoder  so  thai^  when  a  key 
is  pressed  J  the  corresponding 
binary  number  appears  as  the 
encoder  output.  If  a  digit  key 
is  pressed,  the  bits  comprising 


the  presence  or  absence  of  a 
diode  determines  the  logic 
state  of  a  particular  location; 

such  a  network  is  shown  in 
Fig.  11.  The  row  address 
decoder  raises  the  voltage  on 
the  appropriate  word  line  to  a 
high  positive  level,  forward- 
biasing  the  diodes  attached  to 
that  line.  W^en  the  diodes 
begin  conducting,  they  force 
their  associated  bit  lines  to  a 
high  (logic  1)  level,  white  bit 
lines  not  connected  to  diodes 
remain  low  (logic  0).  Output 
amplifiers  sense  the  state  of 
each  line  and  present  the  bits 
to  the  data  processor's  other 
circuitry; 

For  example,  if  the  row 
address  decoder  raises  the 
word  line  1  level,  diodes  Dl, 
D2,  and  D3  conduct^  raising 
bit  lines  1,  2  and  4.  In  this 
case,     the     matrix    output 
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Fig.   JO.  A  pocket  calculator  typtcaffy  utilizes  both  RAM  and 
ROM  facilities  to  process  input  data. 
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Fig.    9,    A    dynamic    MOS    RAM    cell  stores   data   in    the 
gate-source  capacitance  of  one  of  its  Transistors, 


the  number  are  written  into 
the  RAM  data  store*  Func- 
tion key  (addition,  subtrac- 
tion, etc)  numbers  are 
applied  to  the  ROM  program 
store  as  addresses.  In  the  pro- 
gram store  are  contained 
instructions  for  each  func- 
tion; when  an  address  is  pre- 
sented, the  proper  instruc- 
tions  are  read  out  of  the 
ROMj  leading  to  performance 
of  the  desired  operation  upon 
the  data  held  in  the  RAM. 
When  the  function  has  been 
completed,  the  result  is  read 
out  and  applied  to  the 
decoder,  which  puts  it  into  a 
form  suitable  for  display. 

The  basic  ROM  structure 
is  a  malrix  of  elements,  each 
of  which  is  accessed  by  a 
random  address  code,  allow- 
ing approximately  equal 
access  time  to  all  bits.  The 
simplest  ROM  structure  is  a 
network   of   diodes    wherein 


would  be  the  binary  number 
1101,  The  next  address  might 
raise  word  line  4,  in  which 
case  the  output  would  be 
0110.  In  some  applications, 
column  (bit  line)  addressing  is 
added  to  select  fewer  than 
the  maximum  possible  bit 
outputs* 

ROM  matrices  are  also 
formed  with  bipolar  and  MOS 
devices.  In  the  most  common 
configurations,  the  presence 
or  absence  of  conductors 
establishes  logic  stales. 

Fig,  12  shows  a  ROM 
matrix  utilizing  multiple- 
emitter  bipolar  transistors.  In 
this  casej  the  collectors  are 
used  as  row  enabiing  con- 
tacts,  replacing  the  word 
lines,  and  emitter  contacts  are 
omitted  from  selected  loca- 
tions to  set  logic  levels.  When 
the  row  address  decoder 
raises  the  voltage  on  the 
appropriate    collector    to    a 
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Fig,  IL  A  diode  network  with  random  access  addressing  is  ihe 
simplest  type  of  semiconductor  ROM. 


sufficicnlly  high  level,  the 
transistor  segments  with 
emitter  contacts  begin  con- 
ducting: for  example,  if  02  is 

selected,  the  matrix  output  is 
1001  (the  level  of  columns  1 
and  4  raised  by  conduction,  2 
and  3  remaining  low).  In  Fig. 
12,  column  address  and  data 
output  decoding  selects  two 
of  the  four  bits  for  applica- 
tion to  the  processor. 

In  Fig.  13,  a  ROM  matrix 
composed  of  static  MOS  FET 
devices  H  shown.  Logic  states 
are  determined  by  the 
presence  or  absence  of  gates 
within  the  transistor  struc- 
tures. Reading  this  memory  is 
accompHshed  in  the  same 
manner  as  diode  and  bipolar 
ROMs,  except  that  the  bit 
lines  are  driven  low  (to 
ground)  when  the  FETs  con- 
duct. 

Programmable  ROMs 

Semiconductor  memories 
are  almost  universally  formed 
on  minute  silicon  chips 
capable  of  holding  large 
numbers  of  int^ated  circuit 
devices;  the  chips  often  con- 
tain complete  addressing, 
decoding,  and  output  cir- 
cuitry in  addition  to  the 
memory  cells, 

In  the  formation  of 
standard  ROM  matrices  —  in 
which  the  stored  data  is  never 
to  be  changed  —  logic  stales 
are  established  during  the 
manufacturing  process  by 
omitting  the  proper  elements 
to  create  the  desired  bit 
pattern.  This  is  the  most  pre- 
valent type  of  read  only 
memory*     There    are    cases, 


however,  in  which  standard 
memories  are  not  available  to 
meet  application  require- 
ments, so  programmable 
ROM  (PROM)  matrices  are 
also  produced. 

A  PROM  is  essentially  a 
semiconductor  matrix  which 
has  its  program  written  into  it 
at  some  time  other  than  the 
manufacturing  process.  The 
manufacturer  provides  a  chip 
on  which  all  of  the  rows  and 
columns  (word  and  bit  lines) 
are  linked  by  conducting 
devices.  Before  integrating 
the  chip  into  a  circuit,  the 
purchaser  of  the  PROM  uses 
various  techniques  -  from 
application  of  a  high-level 
write  current  to  a  laser  beam 
—  to  eliminate  devices  from 
the  matrix.  In  this  way,  a 
stored  program  unique  to  a 
given  application  can  be 
produced. 

New  Developments 

This  discussion  has 
covered  structures  that  are 
representative  of  devices 
currently  used  in  data  pro- 
cessing memory  facilities,  and 
has  not  attempted  to  consider 
all  of  the  variations  of  the 
basic  structures.  Advances  are 
being  made  at  a  remarkable 
rate,  and  today's  technology 
may  be  totally  obsolete  in  a 
few  years.  Among  the  new 
menK>ry  devices  that  may 
bring  this  about  are  charge 
coupled  devices  (CCDs)^ 
bucket  brigade  devices 
(BBDs)  and  magnetic 
bubbles.  Charge  coupled  and 
bucket  brigade  devices  are 
similar    in    that    both    store 


digits    as    the    presence    or 
absence  of  electric  charge. 

A  basic  CCD  is  a  semicon- 
ductor chip  —  either  n-  or 
p-type  —  over  which  a 
dielectric  material  is  laid.  A 
series  of  gate  contacts  are 
placed  along  the  dielectric. 
Charge  is  stored  as  minority 
carriers  under  the  gate 
regions.  When  the  substrate  Es 
p-type,  for  example,  applying 
a  positive  voltage  to  one  gate 
attracts  electrons  out  of  the 
substrate  until  they  dominate 
in  the  area  directly  beneath 
the  g^te,  forming  a  "potential 
well-"  This  storage  condition 
is  maintained  for  times  up  to 
several  seconds  after  the  gate 
voltage  Is  reduced.  Raising 
potential  on  the  next  gate  in 
the  series  forms  a  second 
potential  well  into  which  the 
stored  charge  is  transferred; 
gate  potentials  are  sequen- 
tially raised  by  a  clocked 
voltage  to  move  the  stored  bit 
through  the  device.  The  CCD 
is  thus  a  sequentially  accessed 
memory  facility  similar  to  the 
shift  register. 

The  movement  of  charge 
in  a  bucket  brigade  device  is 
the  same  as  in  the  CCD, 
Potential  wells,  however,  are 
replaced  by  "buckets"  of 
material  unlike  the  substrate; 
for  example,  n-type  areas 
may  be  embedded  beneath 
the  gates  in  a  p-type  chip  lo 
act  as  MOS  storage  capaci- 
tors* 

Fabrication     techniques 

currently  limit  the  produc- 
tion of  CCDs  and  BBDs,  but 
they  hold  the  promise  of  ex- 
tremely small,  very  fast,  low 
power     memories     of     high 
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density,  and  many  manufac- 
turers are  investigating  their 
commercial  feasibility. 

Magnetic  bubble  tech- 
nology is  stitl  in  the  develop- 
mental stage,  but  it  also 
shows  great  promise.  The 
bubbles,  which  are  tiny, 
mobile  particles  whose 
polarity  is  opposite  to  that  of 
the  thin  film  containing 
them,  can  be  arranged  to 
form  coded  data  patterns, 
thus  providing  a  storage 
medium. 

Conventional  bipolar  and 
MOS  devices  are  being  mod- 
ified to  achieve  an  optimum 
combination  of  memory  cell 
size,  speed  and  power  con- 
sumption. N-channel  and 
p-channel  MOS  FETs  are 
being  combined  on  one  chip 
as  complementary  MOS 
(CMOS)  devices  for  low 
power  applications,  and 
Schottky  diodes  are  being 
introduced  into  various 
bipolar  configurations  to 
decrease  power  consumption 
and  increase  speed.  One  such 
modification  has  resulted  in 
the  low  power  Schottky  TTL 
memory  cell,  which  has 
access  speed  approaching  that 
of  ECL  (the  fastest  presently 
av^iilable  cell  type)  and  power 
requirements  close  to  those 
of  MOS  FETs;  GTE  Lenkurt 
uses  this  family  of  devices  in 
its  262 A  and  262 B  data  sets 
to  achieve  the  most  rapid 
data  processing  possible  with 
the  least  power.  In  another 
development,  metai-nitride 
oxide  semiconductors  are 
beirg  looked  at  as  possible 
non-volatile  read/write  RAMs 
(memory     facilities     which 
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fig.  12.  Bipofar  read  only  memory  matrix. 
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WHY  PAY  MORE 
FOR  ALTAIR  MEMORY 

8.192-8  BIT  WORD  KIT 
ONStNGLECARD 


PLUG  DIRECTLY  INTO  8800 
8800    RUNS    AT   FULL   SPEED  <520    nS 
ACCESS 

LOW  POWER  STATIC  RAM  -  <225  mA/1k 
ilOO%  INDUSTRIAL  COMPONENTS 
•  EASY  INTERFACE  TO  HOMEBREW 
'50/50  GOLD  PLATED  EDGE  CONTACTS 
»EPOXY  BOARD  W/PLATED  THRU  HOLES 
'8K  or  4K  WITH  EXPANSION 
•JUMPER  PROGRAM  4K  or  8K  SLOT 
DETAILED  THEORY  AND  ASSEMBLY 


8K  LOW  POWER  RAM  KIT:  8KLST  . . 
4K  LOW  POWER  RAM  KIT;  4KLST  . . 
4K  EXPANSION  FOR  4KLST:  4KXST 

Write  to  Dave  (K6LKU  at 


$285.00 

S159.00 

, .. SI 38.00 

PLUS  SHIPPING 


IIDTReNICS 

P,0.  Box  9160,  Siocktor*  CA  95208 
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Fig.    13.    The   logic  states  within  a  statk   MOS  RAM   are 
determined  by  the  presence  or  absence  of  gate  contacts. 


would  not  lose  slored  data 
when  power  is  removed)* 

Whether  improvements  to 
existing  structures  conlinue 
at  the  present  rate,  or  new 
technologies  take  over  com- 
pletely, there  is  no  doubt  that 
semiconductors  will  play  an 
increasingly  important  role  in 
data  processing  systems,  ■ 
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TWO-TIMING  CLOCK  &  STATION  TIMER  - 
Displays  either  of  two  completely  independent 
times  —  Le.  —  GMT  and  local  time  ^  any 
combination  you  choose.  Clock  operates  in 
three  modes,  12-12,  12-24,  or  24-24  hr,  and 
irtcludes  a  station  l,D;  timer  which  flashes  the 
6  digit  U£*0«  display  at  9.5  minute  Intervals* 
ID  timer  may  be  disabled  when  not  in  use. 
AC^  DCr  or  Battery  operation,  emergency 
standby  power  provraions,  .01%  crystal  con- 
tolled  limeba^  and  easv  to  follow  instruc- 
tions* Kit  includes  etched  and  drilled  P.C. 
Boards,  instructions,  and  all  parts  except  case 
and  transformer. 

Kit  with  .3  in..  Displays  $45<95  ppd* 

Kit  with  .6  in.  Displays  $55,95  ppd. 

Wall  plug  Transformer  S  3.95  ppd. 


6  digit  AUTOMOTIVE  CLOCK  KIT  complete 
with  a  CRYSTAL  TIME  BASE  accurate  to  ,01 
percent^  12  volts  d,c.  operation  —  built  in 
noise  suppresiion  and  voltage  spike  protection. 
Readouts  blank  when  ignitton  is  off  —  draws 
25  mA  In  standby  mode.  Has  ,3  in,  readouts, 
Use  it  in  your  car  or  for  all  applications  where 
a  battery-operated  clock  is  needed.  Approxi- 
mate siie  3*' x  3,5"  x  1.75" 
WITH  BLACK  PLASTIC  CASE  $34.95  ppd. 
WITHOUT  CASE  S29,96  ppd. 

ASSEMBLED  AND  TESTED         $45.95  ppd. 


CMOS  CRYSTAL  TIMEBASE  KITS  with  ,01 
percent  accuracy,  5-15v,dx,  o^ration.  Draws 
only  3  mA  at  12  volts.  Single  I.C.  -  very 
small  size  -  the  P.C.  board  is  7/8'*  x  1-5/8". 
Choose  a  main  output  of  50  or  100  Hz,,  60 
Hz.,  500  or  1000  Hz,,  or  1  Hz,  Several 
related  frtduencies  are  also  available  on  each 
board,  in  addition  to  the  main  ones  listed 
above.  Be  sure  to  specify  the  Frequency  you 
want.  All  kits  are  S10p95ppd« 


Pong  / 


The  world's  second  greatest  indoor  sport!  For 
the  price  of  240  games  of  the  commercial 
version  of  pong,  you  can  enjoy  endless  hours 
of  pong  on  your  home  TV,  This  kit  generates 
adjustable  ball  and  paddles,  adjustable  upper 
and  lower  court  boundaries,  audio  sound 
effects,  and  a  non-numeric  score  Indicator  on 
your  TV  set.  Includes  controls  to  allow 
horizontal  and  vertical  paddle  movement. 
Althou^  the  kit  consists  of  standard  TTL 
partii,  It  is  fairly  complex  and  requires  some 
knowledge  of  electronics  to  build  it  and  access 
to  an  0 -scope  to  adjust  It.  The  kit  comes 
complete  with  an  etched  and  drilled^  double- 
ptated>through  P.C.  board,  instructions,  arrd 
all  parts  irwluding  control  pots,  but  less  case. 
We  pay  the  postage,  unless  you  want  it  sent 
Air  Mail  and  insured*  which  is  one  buck 
extra. 


TV  Poog  Game  Kit 


$59,95  ppd. 


1 


TO  ORDER  OR  REQUEST  INFORMATION  WRITE 


TRADING  GO. 


Kits  include  all  parts,  instruction  sheet,  and  etched  and  drilled 
P.C.  board,  Calif*  residents  add  6%  sales  tax.  We  also  carry  the 
MM  5320,  the  531 2,  and  other  chips  iisted  in  our  flyer.  Interested? 
Write  for  it  or  circle  the  bingo  card  today. 


•  Box  3357      San  Leandro,  Ca      94578 
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MICROCOMPUTER 
PERFORMANCE ! 

Featuring  MITS  Altair 

« 

Performance  is  our  specialty.  Retail  computer  shops  will  soon  be  hanging  off  every  corner.  And 
while  we're  glad  to  see  it  happen,  we  realize  that  just  pushing  hardware  isn't  enough.  It  takes 
software,  and  mass  storage  (affordable),  and  custom  interfacing,  and  education,  and  continuing 
support  from  a  highly-trained,  fulltime  staff.  We  introduce,  therefore: 


^ 


WARE 


Our  ACCOUNTING  package  offers  general  ledger,  payroll, 
accounts  receivable,  and  accounts  payable.  And  it's  written  in 
modules,  so  if  you  don't  need  it  all  now,  don't  buy  it  all  now. 

The  INVENTORY  package  offers  on-line  inventory  status  and 
control,  automatic  reorder  tracking,  and  an  optional  point-of- 
sale  capability. 

For  WORD  PROCESSING  you  are  provided  with  the  advantage 
of  total  automatic  video  display,  formatting,  enabling  unprece- 
dented revision  capability  and  convenience. 


HARD- 
WARE 


SUP 


Just  because  youVe  working  with  micros  doesn't  mean  you 
should    be    limited    in    fast    access   mass   storage.    Hence   our 

Altair-compatible  hard  disc  units  are  creating  quite  a  stir.  We 
have  you  covered  from  5,3  megabytes  to  over  300  megabytes 
per  unit.  And  the  prices,  including  controller,  start  at  under 
$6,0001 

Our    main    goal    here   is   to   introduce   and    support    low-cost 

computer  power.  To  do  this,  we  offer  periodic  classes,  seminars, 
and  workshops  with  topic  levels  ranging  from  the  introduction 
to  computing  to  detailed  sessions  on  hardware,  software,  and 
applications.  Contact  us  about  our  next  scheduled  3-day 
microcomputer  workshop. 


Interested?  A  two  dollar  postage  and  handling  fee  will  get  you  a  copy  of  our  latest  product 
catalog,  which  includes  software  and  hardware  specifications.  Or  better  still,  drop  by  our  Atlanta 
showroom  and  watch  our  systems  perform! 
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Stanley  P.  Levy  WB6SQU 

P.O.  Box  961 

Temple  City  CA   91750 


A  Morse  to  RTTY  Converter 


-  using  a  microprocessor 


The  advenl  of  puwci  fu  ^ 
i  ne  xpensive  micropro- 
cessors has  made  the  goal  of  a 
good  Morse  code  to  TTY 
translator  a  practtcat  reality. 
Only  seven  chips  are  needed 
to  implement  this  Morse  code 
lo  Teletype  translator  which 
is  self-adaptive  to  code  speed 
and  spacing  over  a  wide  range 
-  without  adjustment.  Either 
ASCII  or  Baudot  output  is 
available  by  changing  the  pro- 
gramming ROM.  Serial  out- 
put is  provided  which  can  be 
adjusted  from  60  to  100 
wpm. 

This  transtator  will  accept 
a  dot /dash  ratio  from  1 :2  to 
1:4  (1:3  is  nominal  for  Inier- 
national  Morse  Code)  with 
any  ratio  of  letter  speed  to 
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spacing  (i.e.,  25  wpm  char- 
acters spaced  oui  for  10 
wpm)  because  mark  and 
space  timing  are  evaluated 
separately.  A  speed  variation 
of  ±20%  per  character  can  be 
followed  without  error. 
Larger  variations  require  from 
three  to  ten  characters  at  the 
new  speed  to  regain  lock. 
Word  spacing  is  also  provided, 
and  carriage  return  is  adjusted 
to  avoid  breaking  up  words  at 
the  end  of  tines. 

Due  to  its  simplicity,  this 
translator  can  be  assembled  in 
only  an  hour  or  two.  Circuit 
boards  and  components  are 
available,  as  well  as  pre- 
programmed ROMs  and  com- 
plete programming  informa- 
tion (see  Parts  Lisi)» 


This  machine  is  based  on 
the  MOS  Technology  MCS 
6502  microprocessor.  This 
device  offers  several  features 
which  make  it  attractive  for 
this  application:  low  cost, 
fast  cycle  time,  on-chip  clock 

oscillator,  and  single  +5  volt 
power  supply.  Bus  organi?.a- 
tron  is  the  same  as  the  M6800 
and  offers  simple  memory- 
l/O  interface  with  a  min- 
imum of  external  parts. 

The  entire  system  includes 
a  CPU  (the  microprocessor),  a 
512  X  8  ROM  containing  the 
program,  a  128  x  8  RAM,  an 
interrupt  timer,  and  three 
TTL  chips  which  provide  a 
1-bit  input  porl^  a  1-bii  out- 
put port,  and  an  interrupt 
control  flip  flop.   No  UART 
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or  other  parallel  to  serial  con- 
verter is  needed  since  this 
function  is  provided  by  the 
software.  The  output  port 
feeds  the  display  device 
directly  in  serial  form.  The 
output  data  rate  is  controlled 
by  the  interrupt  timer,  and 
can  be  varied  to  suit  the 
display  used. 

The  complete  schematic  is 
shown  in  Fig.  L  Although  It 
may  look  intimidating,  most 
of  the  wiring  is  just  parallel 
runs  from  chip  to  chip.  Pins 
26  through  33  of  Zl  are  the 
data  bus  over  which  instruc- 
tions and  data  flow  between 
the  CPU  and  the  other  chips. 
The  address  of  instructions, 
memory  locations  and  I/O 
ports  are  output  on  the 
address  bus,  pins  9  through 
20.  The  R/W  line  signals 
whether  data  is  being  read 
into  or  written  out  of  the 
processor,  Z5A  and  Z4B  form 
a  1-bit  output  port  which  is 
connected  to  data  bus  0, 
Z5B,  Z6A  and  02  are  used  as 
an  inpuL  port,  driving  data 
onto  data  bus  7.  The  555,  Z7, 
is  an  interrupt  timer.  Each 
time  it  clocks,  the  execution 
of  the  program  is  suspended 
and  a  new  output  bit  appears 
at  pin  5  of  Z4.  By  varying  the 
rate  of  the  interrupts,  the 
output  rate  may  be  set  to  any 
desired  speed.  More  detailed 
information  on  the  6502 
microprocessor  is  contained 
in  the  two  excellent  manuals 
available  from  the  manufac^ 
turer  (see  Reference  List). 

The  program  is  contained 
in  the  ROM,  Z3.  tl  is  an  Intel 
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D-3624,  which   h  a  fusibte- 
link,  bipolar,  tri-state,  5)2  x 
8    PROM.    A  complete  pro- 
gram   listing    with    notes    is 
available,    as    well    as    pre- 
programmed     PROMs. 
Basically,     the     dot*dash 
threshold  is  set  equal  to  half 
the     mark     period     if     the 
element    was  a   dash,  or  to 
twice  the  period  if  il  was  a 
dot.     Thus,     the     threshold 
varies  between  1/2  and  2/3  of 
dash    time.    This    provides  a 
tolerance  in  dot-dash  timing, 
and     makes     the    threshold 
follow  the  input  code  speed. 
A  simiiar  method  is  used  for 
Spaces.      Word     spacing 
threshold   is  initially  set  for 
1-1/2  times  the  letter  space. 
If  more  than  eight  characters 
are  received  without  a  word 
space,    the    threshold    is   de- 
creased.   If   more   than   four 
characters  are   received  with 
spaces     between     each,     the 
threshold    is   increased.   This 
process     is     iterated     until 
proper  spacing  is  achieved.  A 
counter  keeps  track  of  how 
many   characters    have    been 
printed  in  each  line.   At  the 
first  word  space  following  ihe 
64th      charactefi     a 
CR-LF-LTRS  sequence  is  out- 
put. This  can  be  easily  mod* 
ified    for    other    printer    or 
display   widths,  or   bypassed 
entirely  by  minor  changes  in 
programming. 

The     input     Is     sampled 

periodically  by  a  software 
loop,  which  simuitaneously 
increments  a  counter.  When 
the  input  changes  stale,  the 


elapsed  time  is  represented  by 
the  number  in  the  counter. 
The  program  processes  the 
timing  data,  and  then  begins 
the  timing  loop  over  to  wait 
for  the  next  input  change. 
The  output  is  interrupt 
driven.  Each  time  a  new  out- 
put bit  is  due,  the  timer  Z7 
clocks  Z4A  which  in  turn 
pulls  the  TKQ  line  of  the  CPU 
low.  The  microprocessor 
suspends  whatever  operation 
is  being  executed  at  the  time, 
and  jumps  to  a  subroutine 
which  outputs  a  new  bit  via 
Z4B.  It  then  returns  to  the 
main  program  to  resume 
operations.  This  procedure 
requires  only  50  to  60  micro- 
seconds to  complete,  so  there 
is  no  noticeable  slowing  of 
the  main  program  execution. 
Part  of  the  RAM  is  assigned 
as  a  FIFO  buffer  to  accom- 
modate situations  such  as 
upper  case  (FIGS-Chan- 
LTRS)  or  end  of  fine 
(CR-LFLTRS).  In  these  cases 
several  output  characters  are 
output  very  quickly,  and  the 
buffer  stores  and  feeds  them 
out  sequentially  at  the  TTY 
output  rate. 

Assembly 

Construction  is  simplified 
by  using  the  available  circuit 
board,  which  is  double  sided 
with  plated-lhrough  holes. 
However,  wire  wrap  is  also 
satisfactory.  Lead  dress  is  not 
particularly  criiicaJ,  except 
pins  39,  37  and  3  of  Z1  and 
to  the  10  pF  capacitor  and 
the    27k   resistor.  These  are 


Parts 

Ust 

Z1 

MCS6502  (IVtOS  Technology) 

Z2 

IV1C6810L-1  (Motorola) 

Z3 

D-3624^  timell 

Z4 

SN  74LS74  N 

25 

SN74LS20^ 

26 

SN74LS02N 

Z7 

NE555 

Q1 

2N5682  {Motorola,  any  100  mA,  150  vott  NPN  silicon} 

Q2 

21^^3904 

D1 

1N414S 

D2 

llN40a4 

D3 

5.6  volt  1  Watt  zer^T 

1 

470  Ohm  5%  V*  Watt  composiiion  resistor 

2 

1  k  Ohm 

3 

2.7k  Ohm 

TOk  Ohm 

4,7k  Ohm 

27k  Ohm 

47k  Ohm 

lOpFcefamk  HPO 

4.7  mf  10  volt  tantalum 

10  mF  10  volt  tantaliim 

2 

.1  mF  ceramic 

Misc. 

sockets,  termmals,  circuit  boiard 

The  followir^g  items  are  avaTlablB  from: 


Levy  Associates 

P.O.  Boj(  961 

Temple  City  CA  91780 


Kit  of  all  ICs,  eJectronic  parts,  pre-programmed  ROM,  sockets,  double 


4       i-      -I       fe       I 


,  $1  39.00 
,S  99,00 
,$  17.50 
.  S  42.50 

,  $     3.50 

Special  pro^amming  also  avaitable  -  write  describing  options  needed. 


sided  plated  through  circuit  board  (4  x  6")    * , ,  , 

Kit  of  all  iCs  including  pre-programmed  ROM 

Circuii  board  only 

Pffi-progtammed  ROM  only    .... 

Complete  program  listing  and  notes  (supplied  free  with  any 
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connections  For  the  clock 
oscillator,  and  pickup  can 
cause  frequency  nmodulation 
of  the  clock,  which  can  cause 
some  wry  strange  problems. 
Reasonably  short  ground 
leads  should  be  provided.  Z3 
in  particular  draws  several 
hundred  milliamps  and 
s  houl  d  have  appr  opr  iat  el  y 
heavy  supply  connections. 

Be  sure  to  use  sockets  for 
all  of  the  ICs.  They  must  be 
inserted  at  various  points  in 
the     checkout     procedure. 


After  mounting  the  sockets, 
they  should  be  broken  in  by 
using  the  pins  of  a  spare  14  or 
16  pin  IC.  Insert  and  remove 
these  pins  at  least  once  in 
each  receptacle  of  the 
sockets,  being  sure  to  catch 
all  of  the  pins  of  the  24  and 
40  pin  sockets*  This  reduces 
the  insertion  force  required, 
and  lessens  the  chance  of 
bent  pins  and  broken  ICs. 

A  limited  amount  of  parts 
substitution  can  be  made. 
The    6810    must    be    a    -1 


Fig.  2 


Fig,   3,  System  clock.  Z/,  pins  3  and  39,    Vert:  1  voltjdiv, 
Honz:  ft  5  usecfdiy. 
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Ftg.  4,  Sync,  //,  pin  7.  Veri:  J  volifdiv,  Hon'z:  2  asec/dlK 


Fig.  5.  interrupt  timer.  Z7,  pin  3.  Vert:  I  volt/dtK  Horiz:  2 
ms/diK 


version,  and  the  TTL  must  be 
low  power  Shottky  to  avoid 
excessive  loading.  The 
D-3524  can  be  cither  a  stan- 
dard or  a  4  version,  or  a 
D-3604  can  be  substituted  if 
eight  10k  pulUup  resistors  are 
added  lo  the  data  bus  lines. 
Care  should  be  taken  to  do 


the  wiring  with  no  mistakes. 

These  components  include 
relatively  expensive  MOS 
deviccSi  which  are  not  nearly 
so  forgiving  as  TTL.  Reversed 
polarity  and  shorted  outputs 
can  be  disastrous,  NOTE: 
Do  not  solder  any  part  of  the 
board  without  removing  Zl 


Ffg.  6.  Input  ji^...ple  pulse  after  5  seconds.  ZS^  pin  &  Vert:  t 
vohfdiv,  Horiz:  2  usecldiu. 


Fig.    7,  interrupt  request,   IRQ,  ZI,  pin  4.    Veri:   I  uolt/dtY 
Horiz:  2  msfdiv. 


and  Z2  first*  Do  not  remove 

or  insert  any  ICs  while  power 
is  applied. 

Testing 

A     five    vo!l,    400    mA 

current  limited  power  supply 
and  a  10  MHz  scope,  prefer* 
ably  dual  trace  ^  triggered 
sweeps  are  needed  for  testing. 
It  should  be  noted  that 
several  of  the  ICs  will  gel 
quite  warm  during  operation, 
Z2  and  23  will  be  almost  too 
hot  to  touch  after  an  hour  of 
operation.  The  others  will  be 
slightly  warm. 

Remove  all  of  the  ICs  and 
apply  power.  Check  each 
socket  to  verify  that  +5  volts 
and  ground  appear  on  the 
correct  pins. 

Remove  power  and  insert 
the  6502,  Zl.  Handle  the 
6502  by  the  pins  in  one  hand 
and  support  the  board  on  the 
other  while  inserting  the  chip. 
The  conductivity  of  your 
body  will  keep  sialic  charges 
from  damaging  the  MOS  cir- 
cuit.  Be  careful  not  to  bend 
any  of  the  pins.  For  all  of  the 
larger  ICs  it  may  help  to 
carefully  bend  the  leads  on 
the  two  sides  until  they  are 
parallel,  to  ease  entry  into  the 
sockets. 

Connect  the  scope  to  pin  3 
of  Zl,  and  apply  power.  An 
approximate  square  wave  of 
about  750  kHz  (±30%) 
should  appear  (Fig,  3).  A 
similar  waveform  should 
appear  on  pin  39, 

Move  the  scope  lo  pin  7  of 


Zl-  Using  a  clip  lead^  momen- 
tarily short  the  anode  of  01 
to  ground.  A  burst  of  1  td  2 
microsecond  pulses  should 
appear  (Fig.  4).  The  duration 
of  the  burst  may  be  from  a 
few  milliseconds  lo  contin- 
uous. Each  pulse  sigrials  a 
new  instruction  being  fetched 
by  the  microprocessor.  Since 
there  is  no  ROM  to  supply 
instructions,  it  executes 
essentially  a  random 
sequence,  which  usually 
"blows  up"  and  stops  exe- 
cuting after  a  period  of  time. 
Next,     insert     Z2,     the 

5810-1,  being  sure  to  power 
off  firsL  Use  the  same  tech- 
nique as  for  the  6502.  Re- 
apply power,  and  make  the 
same  test  as  before.  The  same 
results  should  be  observed. 

Insert  the  555^  Z7,  On  pin 
3  of  27  a  pulse  train  will 
appear  (Fig.  5),  Set  the  trim 
pot  for  the  time  period 
corresponding  to  the  desired 
output  TTY  speed  from  Fig. 
10, 

Insert  the  74LS02,  Z6,  the 
74LS20,  Z5,  and  the  D-3624 
ROM,  Z3.  Connect  the  scope 
lo  pin  7  of  Zl-  You  should 
see  a  series  of  1  microsecond 
pulses  of  irregular  spacing 
(Fig.  4),  Conned  the  scope  to 
pin  6  of  ZS.  Momentarily 
short  the  anode  of  Dl  to 
ground.  Immediately  follow- 
ing, a  1  microsecond  pulse 
with  a  repetition  rale  of 
approximately  7  milliseconds 
should  appear.  This  is  the 
input  sample  rate-  After  a  few 
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Show  ^ur  Pride 
In  America's  Past, 
^ur  Faith  In  Her  Future 
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Actual  Si£e 


Own  and  Give  the  Double  Eagle  Itndant 
as  a  Permanent  Keepsake 
of  the  Bicentennial- only  $7* 

Two  delicately  chiseled  majestic  American  ^qIbs,  symbolizing  the  first  hfl/o 
hufMJred  yeafs  of  the  Ufiited  States  of  Am  erica,  form  thfl  d&aign  of  thts  beautiful 
keepsake  auih or i?ed  by  the  U.S.HtsteflCal  Society.  One  eagle  looks  proudly  to 
America's  past,  the  other  coriftdently  to  the  future. 

Created  for  the  Society  by  the  famed  Medallic  Art  craftsmen  who  designed 
and  made  the  off iciaf  Inaugural  Medallion  for  Presidents  Ford,  Nixon,  Johnson, 
Kennedy,  Eisenhower,  Truman  and  Roo^velt. 

Cain  Coif  actors:  Afso  sv^iiabie  as  a  bat  reifef  rnsdaifion. 

TItis  valuable  American  worlc  of  art  is  av^ailsble  in  silver  plate,  24-kar3t  gold 
plate,  antique  bronze  and  solid  sterling  silver. 

Aciqyire  the  official  Double  Eagb  medallion  or  pendant  for  yourself,  for 
members  of  your  family  and  for  your  friends  as  a  sign  of  your  pride  in  America's 
past  Ar>6  your  faith  in  her  future. 


Mailio:     73  MAGAZINE 

c/o  U:S.  HISTORICAL  SOCIETY 
I  FIRST  AND  MAtN  STREETS 

j  RICHMOND,  VlRGIlStlA  23219 

I  Yes,  I  want  to  show  my  prrde  in  America's  past,  faith  \n  her  future.  Please  send 
I  the  fol  lowing  author  lied  gift  boxed  Double  EatjlH  msdalllonrs)  and/or  pendar^tt: 
with  neck  chainUL  Full  refund  [f  returned  within  30  days. 
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MICROCOMPUTER 
DICTIOISIARY  AND  GUIDE 

ChaH&s  J.  Si'ppf  and  David  Kidd 

This  new  microcomputer  dictionary 
fills  the  urgent  need  for  all  com- 
munications people,  computer 
people,  engineers,  scientists  and 
industriafists  to  become  quickiy 
familiar  with  the  terminology  and 
nomenclature  in  a  new  revolution 
in  computer  control  capabifilies. 

Over  8000  definitions  and  ex- 
planations of  terms  and  concepts 
(704  pages)  relating  to  micro- 
processors, microcomputers  and 
microcontroHers.  There  are  also 
separate  appendices  on:  program- 
mable calculators;  math  and  sta- 
tistics definitions;  flowchart  sym- 
bols and  techniques:  binary  number 
systems  and  switching  theory;  sym- 
bol charts  and  tables;  summaries 
of  BASIC  FORTRAN  and  APL.  In 
addition  there  is  a  comprehensive 
electronics/computer  abbreviations 
and  acronyms  section. 

Price:   S17.95 

CALCULATOR  USER'S  GUIDE 
AND  DICTIONARY 

By  Charies  J,  Sippl 

Contains  comprehensive  sections 
on  (1)  vi/hat's  available  in  program- 
mable calculators  in  today's  market 
—  including  comparisons  (2)  how 
to  use  most  units  ranging  in  price 
from  S50  to  $3000  (3)  a  7000 
term  dictionary  section  relating  to 
calculators. 

Programmmabfe  calculators  are 
nowthe  keyboard  computers  for  the 
masses  —  easily  understood  and  us- 
able by  anyone  who  knows  the 
terminology  —  students,  business- 
men, professionafs,  etc.  However, 
you  would  be  wise  to  buy  a  calcu- 
lator ONLY  AFTER  READING  THIS 
BOOK!  Over  450  pages  in  all. 

Piic*:  $9,95 

fAho  svsifatM  from   tecfinicaf  took  stores 
and  sefecwd  efectronic  distfrbijwrs} 


MATRIX  PUBLISHERS,  INC. 
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DICTION  ARV  under  your  15  day  no  risk  trial 
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seconds,  il  will  change  to  a 
repetition  rate  of  8  micro 
seconds  (Fig,  6).  Each  time 
the  system  is  reset,  either  by 
shorting  Dl  or  by  reapplying 
power,  this  pulse  should 
repeat  the  same  slow,  then 
fast,  repetition  rale  sequence. 
At  this  point  the  CPU  is 
fetching  and  executing  tn^ 
structions  properly. 

Insert  Z4,  the  74LS74 
Connect  the  scope  to  Z1,  pin 
4.  A  nega live-going  pulse  of 
approximately  50  micro- 
seconds duration  should 
appear,  with  a  repetition  rale 
equal  to  the  period  set  by  the 
trim  pot  earlier  (Fig,  7).  Care- 
ful examination  of  this  pulse 
will  show  some  jitter  in  its 
width  (Fig.  8),  This  amount 
should  be  less  than  1%  of  the 
pulse  to  pulse  spacing. 

Connect  a  key  from  the 
input  to  ground.  (If  a  keyer  is 
used,  be  sure  it  is  set  up  to 


Spaed  (wpm) 

27  Period 

60 

22.22  ms 

66 

20.20  ms 

75 

17.78  ms 

100 

is.sams 

Fig,  10.  Z7  timing  period  for  TTY  output  speeds.  One  new  l?it 
is  output  for  each  pulse  for  Z7.  Higher  speeds  can  be  obtained 
by  changing  the  timing  components. 


switch  positive  voltages  to 
ground.)  Put  the  scope  on  the 
logic  output  pin.  Set  the 
timebase  to  20  milliseconds/ 
division.  Send  COspaceCQ- 
spaceCQspace  . , .  After  a  few 
characters,  the  beginning  of 
each  character  should  trigger 
a  series  of  pulses  (Fig.  9), 
with  the  series  following  the 
space  being  twice  as  long 
(because  it  is  Character-Space 
sequential ly}>  These  series  of 
pulses  are  the  serial  TTY  out- 
put. 

Connect  the  TTY  machine 
or  display  as  shown  in  Fig. 
TK  Be  sure  to  watch  polarity 


Fig.  8,  interrupt  request,  IRQ^  Z/,  pin  4,    Vert:  1  vottldiw 
Horiz:  20  usec/div. 


Fig.  ft  Logic  output.  Vert:  1  voltldiv,  Horii:  20  ms/div.  This  Is 
the  serial  TTY  output  (set  for  100  wpm). 
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and  grounds.  Fig.  11  also 
shows  the  configuration  for 
TTL  compatible  outputs. 
Now  the  machine  should 
print  the  correct  translation 
of  the  input  code.  Word 
spacing  will  take  three  or  four 
words  to  settle  down.  An 
automatic  CR*LF-LTRS 
sequence  will  be  output  after 
the  first  word  space  following 
the  64th  character  of  each 
line.  Unless  an  unusually  long 
word  (such  as  micropro- 
cessor) is  sent,  this  will  pre- 
vent breaking  up  of  words. 

The  printer  will  normally 
be  one  character  behind.  This 
is  because  it  is  still  measuring 
the  space  until  the  next  mark 
comes  along.  Each  character 
will  be  output  as  soon  as  the 
following  one  starts- 
There  is  a  built-in  buffer 
of  approximately  40  char- 
acters which  is  designed  to 
accommodate  extra  char- 
acters like  FIGS,  LTRS,  CR, 
LF,  etc.  It  will  also  allow 
input  code  speed  to  exceed 
TTY  output  speed  for  a  brief 
time.  The  speed  range  is 
limited  on  the  high  end  by 
the  TTY  machine  speed  used. 
For  a  60  wpm  printer,  it  will 
limit  at  about  50  wpm  code 
speed,  and  for  a  100  wpm 
primer,  about  65  wpm  code 
speed.  A  programming  change 
to  increase  the  sample  rate 
used  at  the  input  will  allow  a 
higher  upper  limit,  with  a 
corresponding  increase  of  the 
minimum  from  the  normal  5 
wpm. 

There  are  two  things  to 
check  in  case  of  difficulty > 
First,  be  sure  you  are  not 
running  your  letters  together. 
It  is  a  natural  tendency  to  try 
to  send  as  fast  as  possible  to 
test  this  type  of  system,  and 
this  usually  results  in  running 
letters  together.  Remember, 
the     machine     is     relatively 


dumb,  and  doesn't  know  that 
-  ....  is  really  "the''  and  not 
**6*'  because  you  don't  say  *'6 
real  thing/* 

The  delayed  audio  feed- 
back caused  by  the  printing 
delay  can  also  raise  havoc 
with  your  timing.  A  pair  of 
headphones  or  a  silent  printer 
is  the  cure, 

The  other  thing  to  check  is 
that  the  output  speed  is  set 
carefully  to  match  the  TTY 
machine  speed  (within  1%).  A 
clue  to  mismatch  here  is  con- 
sistent errors  such  as  extra  Ts 
after,  or  instead  of,  spaces,  or 
CR  instead  of  spaces,  etc. 
Also  check  to  be  sure  the 
loop  supply  being  used  is 
compatible  with  the  TTY 
machine.  Newer  models  are 
fairly  tolerant  of  open  circuit 
voltage  and  exact  current,  but 
older  machines  are  not.  Sub- 
stituting a  keyboard  for  the 
translator  is  a  quick  way  to 
check  this. 

Conclusion 

Your  Morse  code  trans- 
lator will  now  operate  from  a 
key  or  keyer,  1  will  be  happy 
to  attempt  to  assist  in  case  of 
difficulty^  but  please  send  an 
SASE.  ■ 


Reference  List 

1 .  MCS  ^00  MICROCOMPUTER 
FAMILY  PROGRAMMING 
MANUAL,  August  1975,  MOS 
Technology  inc.,  Norristown  PA, 

2.  MCS  6500  MICROCOMPUTER 
FAMILY  HARDWARE 
MANUAL,  August  1975,  MOS 
Technology  Inc.,  NorTistown  PA. 

Both  of  th^  above  manuals  are 
available  for  $5,00  each  from 
MOS  Technology  Inc*.  950 
Rittenhouse  Road,  Norristown 
PA  19401, 
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Fig.  1 L  Output  connections. 


stay  tuned  for  future  programs 


The  HAL  ST-6000  demodulator 
/keyer  and  the  DS-3000  and  DS-4000 
KSR/RO  series  of  communications 
terminals  are  deigned  to  give  you 
superlative  TTV  performance  today 
—and  In  the  future,  DS  series  termi- 
nal s*  for  exampJe,  are  re-program- 
mable, assuring  you  freedom  from 
obsolescence.  Soph!  st  Ic  a  t  e  d  sy  st  e  m  s 
alli  these  HAL  products  are  attrac- 
tively priced— for  industry,  govern- 
ment and  serious  amateur  radio 
operators. 

The  HAL  ST-6000  operates  at 
standard  shifts  of  350,  425,  and 
170  Hz*  The  tone  keyer  is  crystal- 
controlled.  Loop  supply  is  internal. 
Active  filters  allow  flexibility  in  estab- 


lishing different  tone  pairs.  You  can 
select  AM  or  hard- limiting  FM  modes 
of  operation  to  accommodate  differ- 
ent operating  conditions.  An  internal 
monitor  scope  (shown  on  model 
above)  allows  fast,  accurate  tuning. 
The  ST'6000  has  an  outstandingly 
high  dynamic  range  of  operation* 
Data  1/0  can  be  RS-232C,  M1L-188C 
or  current  loop. 

The  DS-30O0  and  DS-4000  series  of 
KSR  and  RO  terminals  provide  silent, 
reliable,  all-eiectronic  TTY  transmis- 
sion and  reception,  or  read-only  <RO> 
operation  of  different  combinations 


m 


of  codes,  including  Baudot,  ASCII 
and  Morse.  The  powerful,  program- 
mable 8080A  microprocessor  Is  in- 
cluded in  the  circuitry  to  assure  maxi- 
mum flexibiif  ty  for  your  present  needs 
—and  for  the  future.  The  KSR  models 
offer  you  full  editing  capability.  The 
video  display  Is  a  convenient  IS- tine 
format,  of  72  characters  per  line. 

These  are  some  of  the  highlights* 
The  full  range  of  features  and  speci- 
fications for  the  ST-6000  and  the  DS 
series  of  KSR  and  RO  terminals 
Is  covered  in  comprehensive  data 
sheets  available  on  request. Write  for 
them  now— and  tune  in  to  the  most 
sophisticated  TTY  operation  you  can 
have  today . .  *  or  in  the  future- 


HAL  Communications  Corp.,  Box  365,  807  E*  Green  Street 
Urbanap  Illinois  61801  •  Telephone:  (217)  367-7373 


1 


1 


John  tsBAcs  W6PZV 
31 75  VaJ  Verde  Ave. 
hong  Beach  CA   90S  OS 


binary     (base     2)     number 
system.  They  are  as  follows: 


Number  Systems 


Have  you  ever  wondered 
aboui  the  term  '* binary 
number"  ihal  you  have  seen 
in  electronics  magazines? 
Since  we  already  have  a  per- 
feci  I y  good  decimal  number 
system,  why  complicate 
things  with  another?  If  you 
have  a  few  minutes,  here  is 
your  chance  to  learn  more 
about  number  systems  than 
you  ever  wanted  to  know. 

One  of  the  most  important 
achievements  in  the  develop- 
ment of  science  has  un- 
doubtedly been  the  invention 
of  our  decimal  number 
system.  Counting  in  units  of 
ten  must  certainly  be  due  to 
the  fact  that  man  has  ten 
fingers.  In  some  cases,  some 
people  have  counted  in  units 
of  five  or  twenty,  which 
correspond  to  the  use  of  one 
hand  or  of  both  hands  and 
both  feet. 

The  main  use  of  numbers 
in  early  times  was  for  si m pie 
counting  and  record  keeping. 
The  numeration  methods 
were  designed  chiefly  for 
those  purposes.  With  the 
development  of  trade  and  the 
sciences,  the  numeration 
became  more  and  more  inade- 
quate. U  Look  a  long  time 
before  an  adequate  number 
system     was     devised.     The 


-  a  brief  history 


Greeks  and  the  Romans  did 
not  succeed  in  this  endeavor 
even  though  they  achieved  a 
rather  high  development  in 
science.  Just  imagine  per- 
forming simple  arithmetic 
with  Roman  numerals,  like 
dividing  MMDXLVt  by  CCIX 
using  Roman  numerals  only. 
About  six  hundred  years  ago 
any  simple  operations  like 
multiplication  and  division  of 
large  numbers  required  the 
services  of  an  expert. 

The  Hindus  and  the  Arabs 
are  credited  with  the  concept 
of  positional  value  and  the 
use  of  the  zero,  which  are 
explained  as  follows.  Con- 
sider the  number  74638.  We 
understand  this  to  mean  7  x 
10,000  +  4x1,000  +  6x100 
+  3  X  10  +  8  X  1,  In  the 
following  numbers,  the  4  has 
different  values  depending  on 
its  position:  42,000,  240, 
324.  In  the  first  number  4  is 
equal  to  40,000,  in  the 
second  its  value  is  40  and  in 
the  last  just  4.  Without  a  0  to 
place  in  some  of  the  posi- 
tions, how  would  you  write 
three  hundred  and  six  if  every 
position  had  to  have  a 
number?  Use  of  the  concept 
of  zero  enables  us  to  write 
306, 

The   positional    values   of 


the  base  ten  number  system 
are  as  follows: 

103  102  lol  lOO   10^^  10-2  10  3 

You  will  note  that  in  each 
case  the  value  of  the  position 
is  the  radix  (10)  raised  to 
some  power.  It  is  necessary  to 
go  to  the  right  of  the  radix 
point  (decimal  point)  in  order 
10  express  fractional  num- 
bers. 

The  general  expression  for 
a  number  is  then: 

N  =  a^  (rJ"-2  +  a2<r)"'^  +  a^frj"-^ 

In  the  above  expression  r  is 
the  radix  or  number  base  and 
the  a  values  are  the  position 
numbers.  In  order  to  have  a 
base  ten  number  system  that 
will  translate  most  practical 
numbers  we  would  have  to 
make  n  =  5.  Using  the  arbi- 
trary  number  2307.602  as  an 
example,  and  making  n  =  5, 
we  derive: 

2i103>  +  3(102)  +  0(1  O^y  + 
7(10%  ^^  6(10'^)  ^  0{W^\  + 
2(10-3> 

Note  that  any  number  raised 
to  the  /.ero  power  is  equal  to 
one  (i.e.,  lOO-  1). 

Now  we  can  calculate  the 
positional     values     for     the 


20    = 

1 

2l    = 

2 

22    = 

4 

23   . 

S 

24    = 

16 

25    . 

32 

26    = 

64 

27    = 

128 

28    = 

256 

29    = 

512 

2lO  = 

1024 

2^1     = 

.5 

2-2    = 

.25 

2-3    = 

.125 

2-4    = 

,0625 

2-5    = 

.031 25 

2^    . 

.015625 

2-7    = 

.00781  25 

2-8    = 

.00390625 

2-9    = 

.001953125 

2-1 0  ^ 

.0009765625 

We  now  have  the  conversion 
factors  necessary  to  convert  a 
binary  number  to  a  decimal 
number. 

Let's  consider  the  base  2 
number  001 1 100.0  and  calcu- 
late its  decimal  equivalent. 


Ox  1 
Ox  2 
1  X  4 
1  X  8 
I  X  16 
0*c32 
Ok  64 


0 
0 

4 

3 

16 

0 

0 


28  (base  10)  ^OOlllQO.O 
ftsse2) 

It  may  not  have  been 
apparent  from  the  pre- 
ceding, but  the  fact  is  that 
binary  numbers  are  made  up 
of  Is  and  Os  only.  If  we  were 
to  design  an  electronic  com- 
puter or  calculator  to  use  the 
decimal  number  system,  we 
would  find  that  the  decimal 
number  system  was  capable 
of  the  high  speeds  that  are 
necessary  -  but  it  would  be 
very  difficult  to  provide  ten 
stable  states  so  that  the  com- 
puter could  handle  the 
decimal  numbers.  Fortun- 
ately, any  number  can  be 
represemed  in  the  binary 
number  system,  so  computers 
are  designed  to  use  it  They 
might  also  use  the  base  8  or 
base     15     number     systems^ 
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since  these  have  similar 
properties. 

Electronic  circuits  have 
been  devised  that  will  add, 
subtract,  multiply,  and  divide 
in  the  binary  number  system. 
If  you  are  interested  in  these 
processes  you  could  consult 
any  text  on  computer  design. 
Several  are  listed  in  the 
references  tit  the  end  of  this 
article. 

Just  to  stimulate  your 
interest  in  ihe  binary  number 
system,    let's   try   working  a 


problem.  First  we  need  to 
know  that  in  the  binary 
system  1+1=0  p!us  a  carry. 
The  carry  is  into  the  next 
position  (or  2^)  so  that 
properly  1  +1  =10.  This 
happens  in  the  decimal 
system  also;  for  example,  9  + 
9  =  8  plus  a  carry  into  the 
lOl  column,  so  that  9  +  9  = 
18.  Now  let's  try  out  your 
new  understanding  of  number 
systems  on  this  little 
problem.  Calculate  the  first 
five  positional   values  to  the 


left  of  the  radix  point  in  the 
base  8  number  system 
(remember,  sO  +  1 ).  Then 
caltjulate  the  decimal  equiva- 
lent of  the  octal  number  40, 
The  answers  follow  the 
references. 

Now  that  you  are  up  on 
number  systemSp  you  don't 
have  to  skip  over  the  articles 
that  refer  to  the  binary  num- 
ber system.  Things  like  elec- 
tronic keyers  use  them, 
especially  if  there  is  a 
memory    involved.    A   tot   of 


the  integrated  circuits  man- 
ipulate them  also.  Have 
fun  [  ■ 

References 

H  a  1 1  e  r  m  a  n ,  Oigita  /  Camp  uter 
SysWiTi  Principle$f  McGraw-Hill, 
Hawkins,  Cireuit  Design  of  Digftaf 
Computers^  John  Wiley  &  Sons. 
Lebow  and  Reed,  Theory  and 
Design  of  Digital  Mtichines^ 
McGraw-Hill. 

Led  ley,  Digitaf  Computers  and 
Conttoi  Engi/wenng^  McGraw- 
Hill. 

•  Answers:  1,  8,  64,  512,  4096; 
32. 
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I   insist    th^t  you   prlii;    trv 
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completed  board.  Just  use  ^ood 
quality  black  type  of  wtiatever  style 
turns  you  on. 

Thanks  orice  again,  Wav^ie,  for  the 
fine  magazine,  and  I  hope  lo  la  Ik  to 
you  again  neKt  time  you  ^t  to 
Albuquerque. 

Gary  Di<imond  KSFSB 
Albuquerque  MM 


DOWT  LET  US  DOWN 


Wh&re  arc  the  MARCH  PROPAGA 
TION  CHARTS?  \  just  received  my 
Aprfl  issue  of  73  M^gBzine,  and  no 
chart  for  March,  Of  course  there  was 
the  April  Propa^tion  Chart,  but  this 
doesn't  help  for  March. 

I  started  taking  73  Magajtine  w+ien  I 
fcHjrKJ  they  had  Pro  paction  Charts. 
Thanks,  for  letting  me  bring  this  lo 
youf  attention.  Ptease  don't  ret  us 
down  again. 

Ivan  S.  Miller  vy5HFU 
Oklahoma  City  OK 

Sorry  —  if  won't  happen  again.  Dim  to 
a  change  facceier^tion/  of  our  produc- 
tion schedule,  we  wfsft  forced  to  mmf 
a  month  of  John  /bison's  fearfess 
fantf  t/nbefiei/atfy  accurate)  forecasts. 
-  Ed. 


ARE  YOU  SURE?  (NO} 


Re  your  article  in  the  March  '76 
issue  of  73  Magazine,  page  44. 

Are  you  sure  this  article  should 
ha  we  been  published  in  the  March 
issue?  (Does  it  not  belong  in  an  April 
1st  issue? J 

The  diameter  of  the  disc  has  no 
bearing  on  wind  speed:  it  woukJ  give 
one  count  per  revolution  whether  ihe 


disc  was  1  /8"  or  T  yard  in  diameter. 
The  rpm  would  only  be  determined 
by  the  length  of  the  arms  —  the  shape 
of  the  cu|K  minus  friction  of  the 
bearings. 

A  chip  of  mirror  glued  to  the  shaft 
to  reffeci  the  light  from  the  LED  to 
photo  cell  vw>uld  work  just  as  well. 

Until  reading  this  article  I  had 
thoyght  73  Magazine  was  a  serious 
ham-oriented  magazine  —  not  just  for 
laughs.  J  believe  this  space  shoudd  have 
been  occupied  by  a  more  realistic 
thecfy. 

Ulmer  S.  Anderson  W7MHY 

Hadlock  WA 

I  published  an  article  on  a  fre- 
quency synthesizer  in  the  Sept,  '75 
and  Oct.  '75  issues  of  73,  and  I  am 
sofry  to  say  that  I  have  only  now 
discovered  an  error  tn  it.  The  tuning 
diodes  used  in  ihe  oscilJators  should 
be  type  MV1404,  not  MV1401  as 
listed.  The  WIV1401  diodes  have  loo 
high  a  capacitance  fnom^  550  pF  as 
opposed  to  120  pF  for  the  [V1V1404), 
and  if  they  are  used  the  oscillators  will 
onJy  operate  with  control  voltages 
3bove6  voKs. 

I  hope  you  will  publish  tfie  above  in 
your  fetters  section;  it  will  save  any- 
body  trying  to  buHd  the  synthesizer  a 
great  deal  of  frustration. 

Noel  Calvin 
Berkeley  CA 

r  just  finished  the  April  issue  of  73 
and  mun  comment  on  the  fine  articles 
m  thts  great  issue. 

Nat  Wadsworth^s  article  "Com- 
puters are  Ridicutously  Simplel"  was 
very  informative  and  nicely  written; 
from  what  I  learned  it  seems  to  me 
that  Fig,  7,  picturiny  binary  number 
10101010.  should  be  decimal  value 
170,  not  160  as  stated. 

No  doubt  you  will  have  many  other 
letters  correcting  this.  Hi.  Hi. 


I  also  intend  to  give  your  staff  more 
work  on  the  Reader's  Service  page  this 
month,  as  you  request. 

Keep  up  the  good  work  on  a  fine 
magajfirie:  can  we  see  more  articles  on 
ATV  arwi  SSTV  in  upcoming  issues? 

Charlie  McBnde  VE3GYT 
Grimsby  ONT 

I  made  a  mistake  on  my  Touchtone 
Decoder  article  lApril,  76}  in  regards 
to  the  parts  availability  from  CON- 
TACT. The  price  quoted  was  intended 
to  be  for  the  printed  circuit  board 
alone^  Inasmuch  as  there  is  no  way 
CONTACT  can  supj>ly  the  relay  and 
board  for  the  price  stated^  checks  are 
being  returrieci  with  my  regrets  for  the 
error,  incidentally,  the  wired  and 
tested  version  is  going  for  $29.95. 

William  J.  Hosking  W7JSW 
Scottsdale  AZ 

I've  rwttced  an  error  in  ihe  April 
1076  issue  of  73,  page  63.  The  article 
is  emitted  "'Inexpensive  HF  VHF  Fre^ 
quency  Standard," 

Please  note  the  foJiowing  correction 
to  the  schematic  shown.  Pins,  2,  3,  6,  7 
on  eacfi  of  ihe  7490  decode  di\fid&n 
must  be  grounded.  Other  ih^n  this  all 
looks  fir^.  Thanks. 

GefliHinkle  WA5KPG 
Austin  TX 


UPSET 
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\  was  extremely  upset  over  the  first 
four  lines  of  an  articte  in  your  Feb 
ruary  76  issue  by  Larry  Kahaner 
WB2NEL  (see  page  136).  He  said, 
"While  in  my  neighbor's  house  one 
day  explaining  how  1  can  phone  patch 
her  brother  in  Germany,  etc/'  Third 
party  traffic  into  Germany  is  ver- 
boten  and  it  is  fellows  like  that  chat 
are  causing  the  problems  that  we  now 
have  cor*cefnir>g  reciprocal  operating 
privileges  here.  Tfie  German  Oberpost 
direktion  is  sertously  oonsicter ing  with 
drawing  privileges  for  armed  service 
personnel  here,  i.e.,  all  DA  calls.  It 
seems  that  U.S.  amateurs  have  the 
mistaken  idea  that  an  unlicensed 
person  in  the  U.S.  can  talk  to  a 
hcensed  person  here  if  tfwv  are  physi- 
cally at  the  U.S.  licensed  station. 


Thh  is  not  true  and  that  is  causing 
tfie  problem.  Licensed  operators  here 
can  only  talk  to  licensed  operators 
theren  I  cannot  talk  to  my  mother,  for 
example,  even  if  she  goes  over  to  my 
sister's  home.  My  sister  is  licensed  and 
I  can  tatk  to  her,  but  no  one  eJse. 
Also,  there  is  a  kicker  —  if  my  sister 
were  a  Novice,  1  would  r^ot  be  able  co 
talk  to  her  on  VOUR  statior^  unless  J 
talk  on  the  U.S.  Novice  band  twhich  \ 
can  do  I  and  she  answers  me  CW^  and 
your  station  is  complying  with  Novice 
rules  with  respect  to  power,  crystal 
controlled,  etc  I  would  not  be  able  to 
talk  to  a  Technician  at  all  unless  it  was 
on  2m, 

Hugh  G.  Vandegrifi 

APO  New  York 


DOWN  OUR  THROATS? 


] 


Enjoyed  seeing  you  at  Vegas.  I 
thought  you  might  like  to  know  that 
there  is  220  activity  now  in  Phoenix. 
Jusi  a  few  on  223.  B  simplex  for  now, 
but  there  is  taik  of  a  repeater  or  two 
in  the  near  future.  More  about  that 
later. 

The  Summer  Ham f est  sponsored  by 
A. B.C. A.  witi  be  on  July  3€^31  and 
August  1,  this  summer,  at  Fi.  Tuthill 
in  Flacptafi  AZ. 

I  like  your  riew  formal  in  73,  but  I 
have  one  large  gripe.  Why  are  you 
shoving  all  this  co  mpuier /micro- 
proceswr  stuff  down  our  throats?  J 
buy  73  because  I  want  to  read  about 
ham  radio  type  activiiies,  otherwise  I 
would  buy  BYTE. 

Bill  Sargent  WA7UJH 
PhoeniK  AZ 

Hi  Bfil,  good  to  hear  from  you  ,  . .  re 
computers,  the  microcomputer  is  the 
mos{  famastic  Lomponem  for  eiec- 
tronic  systems  y^T  invented  .  .  .  thfs 
means  you  wHf  be  using  it  in  almost 
every  piece  of  fiam  gear  before  fm^. 
Biff,  yoo  can  remember  ttte  fuss  wfwn 
I  started  pushing  fM  and  repsaters .  . . 
ofder  rimers  will  remember  f^e  resis- 
tance t  had  to  sideband  sod  before 
thst  to  RTTY .  ,  ,  rni  used  to  fighting 
upsrreatv  on  new  ideas.  Rffnwmber 
the  terrihie  troybfe  t  had  getting  fmms 

Continued  on  page  J 38 
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UOOT    TO    ftSCII 
ONUERTER    ftWD    THE    SMTP    CT-i«t24 
UXOEO    TERMINAL    ENABLE    YOU    TO: 

^ 

k-USe  UIDEO  DISPLAY  OH  RTTY 
-INTERFACE  RTTY  GEAR  AND 
MlCROPROCeSSORS^MXNI COMPUTER 
-INTERFACE  RTTY  «.  ASCII  GEAR 

ALL  FOR  ABOUT  ^aOO 


73 ' S  OE  U8LNY 


K.  David  Quthne  W6LNY 
29S6  London  Wall 
Bioomfield  HUk  Ml  48013 


ASCII/ Baudot  with  a  PROM 


'-  for  ribbonless  RTTY  or  computers 


Video  displays  are 
becoming  increasingty 
popular  in  RTTY.  In  addition 
to  eliminaung  the  noise  of 
mechanical  printers  (appre- 
ciated by  the  XYL),  there  is 
no  mechanical  maintenance 
or  paper/ribbon  changing. 
The  video  user  has  the  ability 
to  rapidly  change  baud  rates 
for  use  in  copying  com- 
mercial s^tions  and  lo  use 
the  video  unit  together  with 
nfiicroprocessors. 

Commercial    kits   start   at 
$395     and     up.     This     dis- 


courages many  R'[  TY  enthu- 
siasts. Fortunately,  South- 
west Technical  Products  has  a 
video  display  unit  for 
$190.50  with  power  supply 
called  the  CT- 10241.  It 
requires  the  user  to  accom- 
plish his  own  Biiudot  to 
ASCII  code  conversion, 
which  is  the  subject  of  this 
article-  The  result  will  be  very 
close  to  the  commercial  units 
available  with  3  exceptions: 
K  Page  Sue. 

HAL  RVD-1005  -  Has  40 
characters/line,  25  lines  for  a 
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total  ol  1^000  characters 
(S575);  Leiand  -  Also  has 
40  characiers/line,  25  lines 
{$395  in  kit  form);  CT-1024 
—  Has  32  characicrs/Iine,  16 
lines  for  a  total  of  512 
characters.  Another  512  are 
stored  for  a  2  page  memory. 

2,  Scrolling. 

Both  the  Letand  and  HAL 
units  scroll  up  the  page.  That 
is,  each  new  line  appears  on 
the  bottom  and  pushes  the 
remaining  lines  up  one.  The 
SWTP  CT-1024,  on  the  other 
hand,  wraps  continuously 
around  the  screen.  When  it 
gets  to  the  bottom,  it  starts 
over  again  at  the  top  of  the 
screen.  The  blinking  cursor 
identifies  the  current  posi- 
tion. 

3,  Treatment  of  words  at  end 
of  line. 

Both  the  HAL  and  Leiand 
units  start  a  new  line  some- 


what  prior  to  the  actual  end 
of  the  line  on  a  space 
character,  so  as  to  not 
separate  a  word  in  the 
middle.  This  is  not  available 
on  the  CR-1024,  It  would  be 
relatively  easy  to  add  with 
some  counter   ICs  if  needed. 

Basic  Display  Overview 

Fig,  1  shows  the  func- 
tional flow  of  data  from  the 
RTTY  terminal  unit  to  the 
video  display.  At  this  point, 
you  have  the  equivalent  capa- 
bility of  the  commercial  dis- 
plays previously  discussed. 

Fig,  2  shows  three  ways  of 
getting  from  your  present 
RTTY  setup  to  theTTL  logic 
level  signals  required  by  ihe 
BAC-2.  Note  that  the  output 
of  the  ST-5/ST-6  terminal 
units  is  the  same  as  the 
RS-232C  commercial  data 
standard  so  that  modem  out- 
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f/^.  2  Connection  from  R  TTY  loop  to  BA  02. 

Over  18  inches  and  ringing  is 
likely   to  occur.  The  BAC-2 

might  be  mounied  right  on 
the  CT-1024  as  shown  in  the 
picture. 

Optional  Circuits 

Up  to  this  point  I  have 
described  using  the  BAC'2 
primarily  for  RTTY  copying. 
This  will  undoubtedly  serve 
the  needs  of  many  readers. 
However,  with  micropro- 
cessors becoming  more  avail- 
able and  inexpensive  every 
day,  you  might  want  to  plan 
ahead  now.  1  have  a  micro- 
processor using  the  Motorola 
6800  CPU  that  provides  all  of 
the  functions  of  RTTY 
Selcal,  CW  and  RTTY  ID, 
FlFO/UT-4  buffer  storage, 
automatic  transmitter  con- 
trol, ASCII-Baudot  code  con- 
version, and  numerous  other 
RTTY  goodies.  Use  of  a 
microprocessor  is  very  easy 
and  far  less  complex  than 
wiring  up  a  lot  of  discrete 
components  for  functions. 
Moreover,  the  functions  can 
be  changed  much  more 
quickly  and  easily  by  just 
changing  the  program. 

If  your  future  plans  call 
for  a  microprocessor,  you 
should  plan  now  to  get  into 
serial  mode  rather  than 
parallel  mode  for  transferring 
data.  Parallel  mode  has  two 
disadvantages  from  my  point 
of  view: 


puts  could  be  treated  the 
same  way.  Two  of  the  circuits 
are  described  further  in  the 
references.  The  current  loop 
interface  can  be  used  with 
any  terminal  unil  and  may  be 
of  interest  to  non-RTTV 
microprocessor  users  who 
want  to  use  Baudot  teletype 
equipment.  The  current  loop 
interface  is  totally  isolated 
from  the  loop. 

Fig.  3 A  details  the  heart  of 
the  unit  -  the  Baudot  to 
ASCII  converter  —  dubbed 
the  BAC-2  (someone  has 
probably  designated  a 
BAC'l !).  The  circuit  pro- 
vides: 

1,  Serial  to  parallel  conver- 
sion of  incoming  Baudot 
signals  using  a  UART  and 
multiple  speed  clock  for 
various  baud  rates, 

2,  Conversion  to  ASCII  using 
standard  8223  PROMs  (pro- 
grammable read  only 
memories). 

3,  Letters/figures  case 
shifting  from  the  8223s  to  U4 
wired  as  a  cross  coupled  flip 
flop. 

Fig.  4  details  the  connec- 
tion of  the  BAC-2  basic  unit 
to  the  SWTP  CT-1024 
terminal  unit.  Keyboard  con- 
nections are  specified  -  the 
user  can  also  go  in  via  the 
pins  on  the  back  of  the  unit. 
With  parallel  data^  keep  the 
lines  between  the  BAC-2  and 
CT- 1 024     extremely     short . 


T  Line  lengths  and  inter- 
facing techniques  get  tricky 
as  you  add  devices  and 
circuits.  Serial  start-stop,  on 
the  other  hand,  is  very  for- 
giving and  insensitive  to 
glitches  on  the  leading  and 
trailing  edges  of  pulses. 
2.  1 1  is  a  snap  to  switch 
electronically  between  several 
input  and  output  devices  in 
serial  mode.  With  parallel 
data  either  data  selectors 
(such  as  the  74157)  or  tri- 
state  buffers  are  needed. 
Further,  the  timing  sequences 
for  strobe  pulses  to  indicate  a 
character  ready  gel  pretty 
tricky  with  tri*state  devices. 
Timing  chips  and  extra 
circuitry  will  quickly  cost  far 
more  in  dollars  and  time  than 
a  couple  of  UARTs. 

Fig.  5  shows  a  ftinciionat 
overview  using  the  BAC-2  in  a 
RTTY  system  with  serial  data 
flows.  All  data  is  flowing  in 
TTL  logic  formal  (Mark  =  +5 
V,  Space  =  0  V).  Other  units 
you  may  have  can  be  readily 
added  by  converting  them 
from/to  serial  mode.  While 
the  NAND  and  inverter  gates 
don't  really  belong  in  a  func- 
tional diagram,  they  help 
show  how  the  pieces  are 
integrated.    The    only   things 


needed  to  be  added  for  com- 
plete versatility  are  some 
switches  to  select/control  the 
serial  data  flows  as  needed  for 
use  with  the  microprocessor. 
They  can  be  omitted  at  this 
point  for  display  use  only. 
Note  that  the  Sth  or  parity 
bit  is  ignored  in  all  ASCII 
circuits.  The  steps  through 
Fig.  3A  are  the  same  as  the 
basic  unit  discussed  pre- 
viously. In  Fig,  3B  a  PISO 
(Parallel  to  Serial  Output) 
circuit  is  shown.  The  NE555 
timer  should  be  set  to  110  Hz 
for  no  baud  or  300  Hz  for 
300  baud  use.  It  is  simple  and 
reliable  and  is  discussed  in 
depth  in  the  TTL  Cook- 
book^. Note  some  deviations 
from  the  7T£.  Cookbook 
diagram  -  the  circuit  as 
shown  in  the  book  does  not 
work.  Probably  some  minor 
typos  in  printing  of  the  book. 
The  same  circuit  is  shown 
again  in  the  path  from  the 
ASCtt  keyboard  (if  used)  to 
the  serial  data  flow.  Use  of  an 
optional  circuit  between  the 
keyboard  and  PISO  to  do 
things  like  repeal  key, 
counting  characters,  and  so 
forth  may  be  desirable  and  is 

discussed  in  a  past  issue  of 
7J3. 


Vie  BAC-2  and  PtSO  Optional  Circuit  Board.  A  pack  of 
cigarettes  is  included  to  show  size  and  is  not  required  for 
successful  operation. 
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Fig.  3.  Baudot  to  ASCII  converter.  U1:  UART  (see  text),  U2:  NE555  timer.  U3:  7404 
&mverten  U4:  7400  4-NAND.  US,  U6:  8223  PROM.  U7:  74/65  PfSO  register,  U8:  7474  flip 
flop.  U9:  NE555  timer.  All  resistors:  if  W  20%,  SI:  single  pole,  4  position  rotary.  LED:  any 
LED. 


Use  of  two  gates  provides 
the  mixing  of  ASCII  signals 
from  the  keyboard,  BAC-2, 
and/or  microprocessor.  If  noi 
using  a  micro  at  this  time, 
simply  leave  the  connections 
open  and  tie  the  ASCII  from 


the  microprocessor  to  +5  V 
for  now. 

Fig.  6  shows  a  serial  to 
parallel  (SIPO)  converter  to 
front  end  the  CT-T024 
terminal.  Not  much  to  hook- 
ing  it  up.  SWTP  also  has  a 


CT«S  kit  available  for  $39.95, 
It  involves  a  lot  of  conver- 
sions from/to  the  commercial 
RS-232C  standard,  which  is 
nice  if  you  use  it.  The  SIPO 
circuit  can  be  built  for  less 
than  $10  depending  on  where 
you  get  the  UART. 

We  use  Fig,  4  ag^in  to 
interface  from  the  SIPO  to 
the  CT-1024  terminaL  Same 
leads  and  terminology  —  just 
a  different  source. 

Fig,  7  is  optional  and  con- 
verts the  serial  data  From  TTL 
to    the    commercial    RS-232 


standard  for  use  with  an 
**outside  world**  terminal 
such  as  commercial  computer 
video  displays^  printers,  or  33 
teletypes  with  RS'232  con- 
version built  into  the  TTY. 

At  this  point,  you  are 
probably  wondering  where 
the  ASCII  lo  Baudot  circuit 
is.  We  have  everything  flow- 
ing everywhere  but  back  to 
the  teletype.  The  answer  is 
there  isn't  any!  The  micro* 
processor  provides  the  tool 
for  the  code  conversion  and 
the  FIFO  type  buffering  of 
data.  If  you  don't  plan  on  a 
micro^  a  circuit  to  convert 
from  ASCII  to  Baudot  can  be 
constructed  and  was 
described  in  a  recent  73 
issued.  The  micro  also  pro- 
vides for  CW/RTTY  ID, 
**Here  Is"  Key,  and  other 
goodies  to  the  RTTY  system. 

Construction  of  the  BAC-2 

The  circuit  was  con- 
structed using  wire  wrap 
methods.  Not  only  Is  it  inex- 
pensive, relatively  fun  (you 
can  overlap  wrapping  and 
watching  TV  at  the  same  time 
with  the  family),  but  also 
totally  flexible  as  far  as 
experimenting  and  making 
changes.  Requirements  arc  a 
wire  wrap  tool^,  some  wire 
(#30  Kynar  -  $10  Tor  1,000 
feet  usual ly,  or  available  pre* 
stripped),  a  wire  stripper 
{filing  a  notch  in  a  pair  of 
needie  nose  pliers  with  cutter 
is  good),  wire  wrap  sockets, 
and  a  board.  Radio  Shack  has 
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CT-1024  Connector  J3 
Jumper  pin  3  to  pin  7  to  force  erasing  each  line  prior  to  daia  entry. 

CT-1024  Wiring  O|ition 
Jumper  1  to  3  for  negative  going  strobe. 

Fig,  4.  BA02 parallel  interface  to  SWTP  CT'l024  terminaL 
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a   new  board    (276-152)   for 

$2.99  which  provides  space 
for  IC  sockets  and  a  dual  22 

pin  edge  connecior.  The 
mating  connector  (276-1551) 
is  also  $2,99,  Watch  out  for 
some  boards  that  have  holes 
every  .200  inches  rather  than 
.100  inches  per  the  catalog 
specs.  Somehow  these  crept 
into  stock  in  a  few  stores  and 
should  be  avoided.  The  board 
includes  the  PISO  circuit  of 
Fig,  3B,  You  may  want  to 
consider  crystal  control  of 
the  baud  rates  using  circuits 
that  have  appeared  from  tinne 
to  time  in  the  RTTY  jour  not 
or  73  Magazine^  if  a  counter 
is  not  available.  I  have  had  no 
trouble  with  the  NE555 
timers.  Of  interest  in  Fig.  3A 
is  an  LED  indicator  con- 
nected to  pin  14  of  the 
UART.  If  it  flashes,  the 
incoming  data  has  no  valid 
stop  bit.  This  is  super  for 
copying  commercial  stations 
with  varying  shifts,  baud 
rales,  and  upright/upside 
down  shifts.  Just  experiment 
with  the  controls  until  the 
bad  stop  LED  goes  out. 

Readers  who  have  built  a 
UT-2/UT-4,  or  other  equip- 
ment incorporating  a  UART, 
can  skip  U-1  and  U*2  in  the 
diagram  and  connect  directly 
to  I  he  code  conversion 
circuits  in  parallel  form.  Like- 
wise^ the  UART  can  be  used 
to  up  speed  convert  ai  no 
extra  charge  by  wiring  up  the 
transmit  side  of  the  UART  to 
convert  all  Baudot  to,  say 
100  wpm.6  The  transmit  side 


of  the  UART  cannot  be  used 
fof  the  serial  ASCII  output  in 
Fig.  3B  due  to  the  limitation 
that  it  be  used  with  either  5 
or  8  bit  code  on  both  sides 
(you  can^t  split  it).  When  a 
valid  character  has  l>een 
received  by  the  UART,  the 
data  received  tine  (pin  19} 
goes  high.  It  is  inverted  and 
connected  to  the  data 
received  reset  (pin  18)  to 
reset  the  UART.  The  data  Is 
available  prior  to  the  data 
received  line  going  high  and 
stays  so  until  the  next 
character  comes  along  allow- 
ing plenty  of  time  for  the 
8223  PROMs  to  convert  the 
code.  The  reset  (pin  1 8)  gives 
us  a  strobe  line  that  is  nega- 
tive going  to  trigger  the  PISO 
circuit  or  the  CT-1024 
terminal  depending  on 
hookup. 

The  received  data  (pins 
12-8)  of  the  UART  are 
buffered  by  7404  hex 
inverters  to  protect  the 
UART,  provide  the  drive  for 
more  than  one  code  converter 
chip,  and  allow  use  elsewhere* 

Code  conversion  is  accom- 
plished by  two  8223  PROMs. 
These  are  available  from  a 
variety  of  sources.  A  self*pro- 
gram  mi  ng  technique  was 
described  as  a  pari  of  another 
circuit  in  73j^  The  author  of 
that  arlicle  also  mentions 
references  for  programming* 
Fig.  8  shows  the  bits  to  be 
programmed  (blown  lo  1 )  on 
the  8223s.  These  are  the 
Mark' Sense  cards  used  by 
Hamilton-Avnet,     a     major 


Tfie  BAC-2  converter  board  (subject  of  this  article).  The  one 
chip  on  the  side  opposite  the  5  trim  pots  is  not  part  of  the 

article  circuit  (corrects  an  error  in  programming  my  PROMs), 
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wholesale  distributor  of  ICs, 
Hamilton  charges  i$8.95  each 
to  provide  an  82S23  (newer 
version  of  the  8223)  already 
programmed  ($6,45  +  $2.50 
programming)  per  the  specs 
of  Fig,  8  if  you  have  prepared 
the  card.  The  cards  shown  are 
for  unshift  on  space  —  bit  7  is 
used  to  select  the  other  chip 
when  going  from  letters  to 
figures.  Terminology  for  the 
two  chips  is  described  in  Fig. 
8  for  communication  pur- 
poses together  with  the 
distinction  between  having 
unshift  on  space  or  not.  If 
you  want  the  option  of 
switching  between  unshift  on 
space  or  not.  you  might  add 
another  8223  with  a  switch 
to  the  enable  line  (pin  1 5),  or 
add  some  gates  to  select  the 

Fig.  &  Serial  in/para/fet  out  (StPO)  for  ASCII  code.  Jumpers: 
A  -  B,  2  stop  bits;  A  -  Q  I  stop  bit.  Adjust  for  16x  baud 
rate.  1  JO  baud  -  /  760  Hz;  300  baud  -  4S00  Hi\ 


©IJ'-  > 


6 


*5 


■*TO  2  at  OUT 


tJ 


I^OTOROLA  HCl4aai.   IftflOtJT  t6  7EH 


-OR- 


4- (2 


TTL 


©i;"-  > 


®  > 


ire 
?404 


Fig,  Z  TTL  to  RS232-C  conversion. 


117  ^ 


FUp  side  of  BA  C-2  board.  The  wire  for  wire  wrapping  is  a  very 
pale  yetio  w  and  doesn  V  sho  w  very  welt. 


characler  yourself.  Note  that 
the  Baudot  control  functions, 
Letters^  Figs  and  Blank,  are 
all    translated  to  the  ASCII 


Rubout  (all  Is)  character  to 
be  ignored  by  either  your 
microprocessor  or  video 
display.     TTie    two     10    uF 


capacitors  prevent  the  flip 
flop  for  letters/figures  from 
triggering  as  the  8223s  change 
state. 

The  CT-1024  Display  Unit 
Construction 

The  SWTP  display  unit  is 
available    in    kit    form    for 

$190.50 J  Boards  only  are 
also  available  for  $47.50.  The 
ICs  and  discrete  components 
can  be  purchased  from  73 
advertisers  for  $50-70  In 
total.  Readers  with  a  well- 
endowed  junk  box  might 
want  to  go  the  board  route  to 
save  money.  Caution:  The 
boards  are  very  complex  and 
built  to  excellent  and  exact- 
ing standards  by  SWTP.  I 
would     not     recommend 
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Fig.  S.  8223  read  only  memory  coding.  Bell  prints  as  *  Blacf^en  B7  (first  box)  to  block  unshift 
or  space. 


attempting  to  make  them 
yourself  or  to  purchase  them 
from  anyone  other  than 
SWTP:  Radio  Electronics^ 
magazine  carried  a  series  of 
articles  on  the  CT-1024  if 
you  want  to  read  more  prior 
to  making  a  decision  (the  TV 
Typewriter  II  in  the  series).  1 
don*t  recommend  the  TV 
Typewriter  I  (Sept.  73  /?£}, 
as  some  additional  interfacing 
is  needed  for  it  to  properly 
handle  the  line  feed,  carriage 
return,  no  display  of  rubouts, 
scrolling,  clear,  etc.  The  TVT 
I  is  tough  to  use  either  with  a 
micro  or  RTTY  without 
extensive  rework. 

A  feature  not  described  by 
SWTP  is  to  tie  pin  3  to  7  of 
the  cursor  socket  (|3).  This 
causes  the  CT-1024  to  clear 
the  next  line  upon  receipt  of 
a  CR/LF  combination.  With- 
out this,  it  provides  a  very 
confusing  display.  It  auto- 
matically starts  a  new  line 
and  clears  it  when  the  end  of 
a  prior  line  is  reached  (non- 
overline)  when  wired  this 
way. 

Assuming  that  you  have 
buiti  up  the  CT-1024  in  one 
form  or  another,  the  next 
step  is  to  interface  it  with  a 
TV  set.  The  CT-1024  instruc- 
tions provide  an  interface  to  a 
Motorola  TV,  Lancaster  10 
discusses  interfacing  video 
signals  to  TV  sets  in  depth  in 
a  recent  BYTE  article,  and 
will  have  this  available  in  a 
"TV  Typewriter  Cookbook" 
shortly.  You  should  be  able 
to  test  the  CT-1024  by 
grounding  the  data  tine  that 
you  want  to  be  a  zero  and 
then  grounding  the  strobe 
line  to  see  that  it  is  working. 
An  ASCII  keyboard  could 
also  be  attached  to  check  it 
out. 

The  SIPO   (Serial   In/Parallel 
Out)  Circuit 

The  circuit  in  Fig,  6  can  be 
readily  constructed  on  perf- 
board  or  the  same  Radio 
Shack  boards  discussed  pre* 
viously.  Set  the  NE555  timer 


T1S 


rate  to  16x  the  baud  rate;  i.e., 
for  no  baud/10  characters 
per  second,  1760  Hz  would 
apply.  Jumper  A  to  B  for  2 
stop  bits  (110  baud),  and  A 
to  C  (300  baud  +)  for  1  stop 
bit  as  necessary. 

Conversion  to  RS-232C 
Standard  Data  Logic 

Fig.  7  shows  possibie  ways 
to  convert  from  TTL  to 
RS-232C  logic.  Either  results 
in  pretty  much  the  same 
thing.  The  trade-off  is  what 
power  you  have  available 
versus  using  discrete  com- 
ponents. 

UART  Considerations 

The  UARTs  specified  in 
the  various  circuits  ate^  the 
^'standard"  variety.  Makers 
and  models  are  as  follows: 

1.  Texas  Instruments  — 
TMS60n. 

2,  General  Instrument  — 
AY-5-1013  or  AY-S-1014. 
The  1014  is  nice  in  thai  no 
—  12  V  is  needed  —  pin  2  is 
left  unconnected* 


3.     Western     Digital     — 

TR1602B. 

These  are  readily  available 
from  73  advertisers  and  other 
sources. 

Summary 

I  have  discussed  various 
ways  of  setting  up  the  conver- 
sion from  Baudot  to  ASCII 
and  the  video  display.  Hope* 


fully,  you  will  be  able  to 
select  the  options  that  you 
want.  The  Baudot  to  ASCII 
circuit  (BAC-2)  in  and  of 
itself  may  be  useful  for  work- 
ing with  a  microprocessor  in 
that  the  program  to  convert 
back  again  can  bo  readily 
loaded  from  5  level  paper 
tape  using  Baudot  equipment. 
Once  loaded,   ihe  conversion 


back   can    be   done   via   the 

program.  This  enables  SWTP 
M6800  micro  computer 
system  users  to  use  5  level 
equipment  and  avoid  going 
to  ASCII  equipment.  I  do  not 
have  a  source  for  printed 
circuit  boards  —  let  75  adver- 
tisers know  if  you  need  them 
and  perhaps  someone  will 
make  ihem  up.  ■ 
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from  page  Bf 


Of  course  it  is  always  possible  that 
pressure  on  Congress  will  get  so  great 
tnat  the  postal  mooopolv  will  be 
broken.  Right  now  it  is  a  federal  crime 
to  compete  with  the  post  office,  The 
mat!  could  be  carried  at  a  good  profit 
by  private  Industry,  if  it  were  per- 
mitted. Industry  could  get  the  postal 
sysiem  back  on  its  feet  if  permitted 
by  the  bureaucracy  and  ttm  postal 
unions,  something  that  doesn't  %em 
even  rernotely  likely. 

Last  year  the  posi  office  rang  up  an 
S825  million  deficit  and  it  is  e^epected 
to  be  almost  double  that  by  the  June 
30th  erMJ  of  the  current  fiscal  year. 

Every  time  I  pause  to  think  about 
our  having  to  send  B  piece  oi  paper 
from  New  Hampshire  to  California  in 
order  lo  communicate  a  message  it 
makes  me  angry.  It  is  ridiculous  Jn 
these  times,  letters  can  be  sent  bv 
facsimile,  by  teletype^  or  some  com- 
puter code  and  sent  via  wire,  satellite 
or  microwave.  Western  Union  s-cr^wed 
up  ...  if  they  had  been  Eookmg  ahead 
they  would  have  gotten  aboard  some 
really  inexpensive  message  system.  Ma 
Belt  {you  probably  noticed  the  page  3 
mention,  in  May,  of  the  wind  up  of 


her  suit  against  73 .  . ,  7J  admitted  no 
fault}  coujd  have  worked  up  a  good 
system  using  Bell  wires  and  c^ommuni- 
cations  systems. 

The  ^^pon  to  arrive  inexpensive 
small  office  and  home  computer 
surely  will  blow  off  the  tid.  I'm  stll! 
talking  with  the  salesmen  for  the  iarge 
computer  firms  and  tbey  apparently 
are  stiti  completety  un^v^re  of  the 
revolution  that  is  brewtng  m  small 
computer  systems.  They  say,  oh  yes, 
the  microcomputer  will  cut  tbe  cost 
of  the  CPU  (central  processing  unit), 
but  there  is  no  way  that  the  cost  of 
the  peripherals  is  going  to  come  down 
subsiantiaily  , .  .  and  after  ali,  the  cost 
of  the  CPU  is  not  very  significant  for 
most  systems,  so  therefore  the  cost  of 
computer  systems  will  stay  up  there  in 
the  S  50. 000  pi  us  range  for  a  long, 
long  time. 

Baloney. 

Please  don't  teJI  the  ivory  lower 
boys  aboLft  what  is  happening  .  . . 
about  wtiat  is  coming.  We  don'i  need 
IBM  in  there  . .  or  DEC.  Let  them 
keep  working  on  their  8100,000 
systems  and  selling  them  the  way  they 
are  right  now.  This  will  make  St 
possible  for  a  whole  new  bunch  of 
companies  to  grow  into  the  new  field 


rather   than   have   the  old   ones  Just 
keep  getting  bigger  and  bigger. 

Let's  take  a  look  at  the  peripherals. 
One  thing  we  need  a  lot  of  with  any 
system  are  Ihe  CRTs  ...  call  them 
vfdeo  typewriters  or  television  type 
writers  {TVTs}  .  ,  .  these  are  the 
primary  input/oytput  devices  we  will 
be  using.  Today  you  can  buy  a  real 
dumb  TVT  for  m^ybe  S15CHD.  The 
more  sophisticated  qtw%  run  double  to 
tripte  that.  I  envision  a  CRT  with  a 
keyboard  and  a  lot  of  smarts  selling 
lor  under  $200.  It  will  have  a  micro- 
computer  chip  In  it  and  be  abieto  do 
a  lot  . . .  play  games  ...  let  you  type 
letters  and  edit  them  .  * .  store  a  lot  of 
form  letters  . . ,  do  bookkeef^ing  , . , 
keep  all  sorts  of  files  ^  ^ .  and  a  whole 
lot  of  (hir^gs  we  haven't  thought  of 
yet.  It  wJH  need  some  sort  of  file 
cabinet  memory  storage  ,  . .  prabably 
not  invented  yet. 

There  are  some  storage  devices  in 
the  works.  Right  now  it  costs  about 
$5000  for  a  floppy  disk  system  .  . . 
ttiat  should  drop  to  about  S1500  in  a 
few  w^eks  when  Piablo's  new  dual 
$1000  floppy  drive  is  released.  Others 
are  in  the  works  for  $600.  Somewhat 
slower  tape  systems  will  be  able  to 
hold  enormous  anioynts  of  data  .  , , 
and  at  prices  which  wiil  make  DEC 
salesmen  shake  their  heads  in  dis- 
belief. 

Speaking  of  BeM  ...  the  phone 
company  got  itself  into  the  Blue  Box 
situation  because  some  engineers 
ignored  a  fot  of  the  savvy  of  other 


engineers  who  warned  them  that  using 
the  sarrc  lines  for  signaling  and  custo- 
mers was  a  bum  deal.  In  the  long  run 
it  is  costmg  Bell  heavily  for  trying  to 
use  one  pair  for  everything.  A  rela- 
tively few  signaling  lines  could  switch 
vast  numbers  oi  communications  lines 
,  . .  and  there  would  be  no  problem 
with  customers  sending  signals  to 
bollix  the  charge  meters. 

Fynnv  thing  about  tf^  series  we 
published  on  the  phorre  circuits  .  . , 
until  Bell  made  a  big  deal  about  it  no 
one  seemed  to  pay  any  attention.  Bell 
could  hardly  have  gone  more  out  of 
its  way  to  make  sure  that  the  article 
was  noticed  .  .  coast  to-coast 
publicity  on  the  radio,  television  and 
in  the  press^  They  sure  brought  a  load 
of  inquiries  on  73  for  copies  of  the 
magazine  or  the  articfes  ,  . .  vve 
probably  coufcl  have  sold  several 
thousand  copies  of  the  material  if 
we'd  been  intere^ed  in  helping  people 
to  defeat  the  phorie  system  . .  .  but  we 
just  turned  down  all  the  requests. 

Now,  after  paying  several  thousand 
dollars  in  legal  fees,  I  don't  think  I 
should  have  been  quite  as  solicitous  of 
Bell's  interests.  On  the  other  hand, 
after  reading  the  underground  tele- 
phone newsletter.  I  am  convinced  that 
Bell  is  able  to  locate  Blue  Bo^es  fairly 
fast  these  days  and  the  circuits,  even  tf 
people  discovered  how  to  use  them 
.  .  .  which  was  not  explamed  in  the 
articles  .  .  .  you  had  to  know  that  or 
read  it  elsewhere  .  .  .  they  would  have 
gotten  into  troyble. 
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After  talking  to  thousands  of  potential  and  existing  computer  users  like  you,  we  have 
found  that  what  you  want  is  a  computer  that  has  these  features: 

•  A  KEYBOARD  to  input  your  programs. 

•  A  PROCESSOR  with  software  that  lets  you  program  immediately 
with  power-on > 

•  A  CRT  to  DISPLAY  your  programs  so  you  can  see  what  you  are  doing, 

•  MEMORY  for  rapid  access  of  STORED  DATA  and  PROGRAM 
OPERATIONS. 

•  An  AUDIO  CASSETTE  to  save  for  FUTURE  access  all  of  the  data 
you  have  generated. 

•  IMPUT/OUTPUT  (serial  and  parallel)  for  communication  with  the 
outside  real-world  devices  such  as  printers,  teletypes,  telephones, 
security  devices,  security  monitoring,  etc. 

These  same  people  say  they  like  a  SPHERE  COMPUTER  SYSTEM  because  of  the  com- 
plete COMPUTING  POWER  that  the  SYSTEM  has  to  offer. 

The  advantage  of  a  SPHERE  SYSTEM  is  that  in  ONE  package  you  can  get  all  the 
fundamental  Computer  Features  that  will  allow  you  to  input  your  programs  through  the 
keyboard,  process  your  information,  and  produce  meaningful  output. 

ALL  YOU  NEED  for  your  desired  computing  power  FROM  ONE  SUP- 
PLIER, COMPATIBLE,  RELIABLE,  POWERFUL. 

We  have  at  SPHERE  even  more  options  for  even  greater  computing  power.  See  the 
price  list  for  the  details. 


As  we  were  conversing  with  you  we  found  that  there  are  about  four  general  categories 
of  computer  users.  The  categories  and  the  SPHERE  SYSTEMS  developed  to  accommodate 
them  are  the  following: 


KIT  BUILDER: 


HOBBYIST: 


PROGRAMMER: 


DATA  HANDLER 


SPHERE  SYSTEM  310:  you  are  the  one  who  wants  to  put  a 
computer  together  to  team  all  about  it  and  save  some  money,  too. 

SPHERE  SYSTEM  320:  the  one  who  wants  a  spare  time  chal- 
lenge with  ample  programming  power  to  do  fun,  constructive 
things. 

SPHERE  SYSTEM  330:  you  are  interested  in  programming  for 
fun  or  profit.  You  receive  full  language,  and  complete  hardware. 
No  kidding  around  for  you. 

SPHERE  SYSTEM  340:  to  store,  retrieve  and  process  mass 
amounts  of  information.  You  mean  business. 
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THE  SPHERE  300 
SERIES  OF  SYSTEMS 


THfS  fS  THE  SYSTEM  340  WITH  PRINTER  AND  FLOPPY  D/SC 


SYSTEM  310  {Formerly  System  1) 

•  CPU/2  Module 

•  CRT  Module 

•  KEYBOARD 

•  METAL  BASE 

•  Low  Profile  Kit  Cover 

•  ALL   Hardware  and   cables   included 

•  POWER  SUPPLY 

•  PDS  —  Program  Development  System 

SYSTEM  320  {Formerly  System  2} 

•  CPU/2  Module 

•  CRT  Module 

•  KEYBOARD 

•  SIM  Module 

•  METAL  BASE  —  attractive  desk  top 
metal  chassis  with  card  rack 

•  POWER  SUPPLY 


SYSTEM  330  (Formerly  System  3) 

•  All  of  the  above  in  System  320 

•  16K  of  Memory  (Total  20K  Memory) 

•  BASIC    Language    on    cassette    tape 


SYSTEM  340  (Formerly  System  4) 

•  All  of  System  310  plus  the  following: 

•  PIM  Module 

•  LINE    PRINTER    80  column  -   110 
characters  per  second 

•  DUAL     FLOPPY     DISC     MEMORY 
(256,256  bytes  Memory  on  each  disc) 

•  D I  sc  0  perat  i  ng  System 

•  Basic  Language 

•  16K    Memory   (Total   20K   Memory) 


NO  TE:  All  assembled  systems  come  with  9"  video  monitor  installed. 
Kit  prices  do  not  reflect  a  9"  video  monitor  and  housing. 


System  3tOK 
System  320K 


$1019.00 
31190.00 


System  330 K 
System  340  K 


$1925.00 
$6100.00 


1^  SPHERE 

\^^M   CORPORATON 

^^«8^        940  North  400  East 

North  Salt  Lake.Ut^h  840&4 


The  recent  arrival  of  pro- 
grammable  pocket 
calculators  at  more  affordable 
prices  offers  the  serious  ham 
a  new  tool  to  improve  his  DX 
t  h  r  0  u  g  h  prop  er  an  ten  na 
orientation.  It  also  gives  him 
a  very  good  excuse  for  buying 
one  of  those  very  interesting 
new  calculators  thai  can  be 
taught  to  perform  in  seconds 
what  would  otherwise  be  a 
rather  messy  calculation. 
After  all^  with  the  investment 
already  made  in  a  two  gallon 
linear,  hundred  foot  tower, 
and  stacked  yagis^  it  would  be 
a  shame  not  to  get  through 
the  pileup  because  the 
antenna  was  pointed  wrong. 
So  will  buying  a  program- 
mable calculator  fix  this?  It^s 
not  quite  that  easy,  but  eyen 
if  you  know  nothing  of  com- 
puter programming  and  aren't 
too  good  in  math,  you  can 
program  this  very  useful  com- 
putation. 

Before  proceeding  further^ 
Some  mention  should  be 
made  of  current  practices 
among  amateurs.  All  too 
often  a  ham  utilizes  great 
circle  maps  or  azimuth  infor- 
mation determined  for  a  loca- 
tion considerably  different 
from  that  of  his  QTH.  This 
error,  together  with  the  toler- 
ances encountered  in  orienta- 
tion  toward  true  north, 
mechanical  drive  backlash, 
and  direction  indication,  can 
result  in  an  appreciable  loss 
of  signal  strength  in  the 
desired  direction.  The  worst 
part  is  that  the  better  the 
antenna,  the  less  tolerant  it  is 
of  error  in  direction. 

The  problem  of  finding 
true  north,  orienting  the 
antenna,  zeroing  out  the  indi- 
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Aim  Your  Beam  Right 


--  with  a  programmable  calculator 


cator  and  backlash  error,  and 
using  maps  and/or  formulas 
for  deternnining  direction  are 
all  covered  in  various  ham 
pu  b  Meat  ions.  Assuming 
proper   attention    to   all   the 


City 

Lat, 

Long, 

Azimuth 

Bogota 

4.5 

-74.3 

158.6 

Calcutta 

23.6 

88. 4 

4.0 

Canton 

23,1 

113.3 

339.3 

LaPaz 

-16.5 

-68.4 

158.S 

Perth 

-32.0 

115.9 

290.3 

IMew  York 

40,8 

-74.0 

91,5 

Los  Angeles 

37.8 

-122.4 

272.9 

Table  L  Praclice  examples  (azimuth  from  Chicago: 


mechanical  requirements 
yields  acceptable  accuracy^ 
determination  of  the  proper 
direction  is  the  next  concern. 
Great  circle  maps  are  good  if 
your  QTH  happens  to  be  near 
the  map  center.  Otherwise, 
you  are  left  with  the  pin, 
string,  and  globe  approach. 
There  are  spherical  trigo- 
nometry formulas  one  can 
use,  but  nobody  in  his  right 
mind  would  recom  mend 
them.  If  one  is  reasonably 
careful  in  performing  the  cat- 
qulations,  a  '^correct"  angle 
can  be  determined.  Whether 
the  angle  is  positive  or  nega- 


tive^  is  referenced  to  north  or 
south  J  or  is  the  long  or  short 
path,  is  much  in  question, 
After  much  frustration,  I  set 
about  to  find  a  means  of 
determining  the  azimuth 
from  my  QTH  to  any  point 
on  the  earth  without  having 
to  perform  any  calculations, 
map  perusal,  or  thinking. 
Also,  I  had  to  find  some  good 
use  for  that  HP-55  1  had 
bought  on  impulse.  (The 
XYL  says  the  main  difference 
between  men  and  boys  is  the 
price  of  their  tdys.) 

My  math  was  too  rusty  to 
rely  on,  so  1  engaged  a  friend 


u 
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and  math  major  to  help 
develop  a  formula  which  not 
only  could  be  programmed 
with  a  minimum  of  key 
strokes,  but  also  permitted 
the  calculator  {not  me)  to 
determine  the  short  path  with 
a  test  and  conditional  branch. 
The  basic  formula  is  included 
in  case  you  need  to  modify 
the  instructions  for  a 
different  instruction  sequence 
(the  algebraic  vs.  RPN 
system).  For  Hewlett-Packard 
and  probably  other  RPN 
types,  you  can  go  right  to  the 
program. 


*   «   * 


Azimuth  =  270  +  tan  '^ 


cos  X 


«  «  # 
The  procedure  lo  follow  is 
simple.  The  PRGM  switch 
places  the  calculator  in  the 
learn  position.  The  program  is 
loaded  into  memory  by  key- 
ing in  the  strokes  listed  on 
the  Program  Form.  The 
switch  is  placed  in  the  run 
position,  the  BST  button  sets 
the  program  at  the  starting 
point,  and  you  are  nearly 
ready  to  start.  There  is  some 
information  that  must  be 
loaded  into  memory  (because 
there  wasn't  room  in  the  pro- 
gram for  it  and  it  can  change 
for  different  QTH  locations). 
This  information  is  the  QTH 
latitude,  cosine  of  this 
latitude,  QTH  longitude,  and 
two  constants,  180  and  270. 
The  formula  was  derived  with 
east  longitudes  and  north 
latitudes  being  positive  num- 
bers. The  CHS  (change  sign) 
key  must  be  used  for  souih 
latitudes  and  west  longitudes. 
Maybe  that  doesn't  sound  too 
simple,  but  it  is  only  done 
one  time.  From  then  on  the 
calculator  displays  the  short 
path  azimuth  to  any  point  if 
the  latitude  of  the  remote 
location  is  entered  (ENTER), 
followed  by  the  longitude, 
and  the  pressing  of  R/S, 

The  calculator  can  be  left 
on  in  the  shack  and  used  to 
perform  other  calculations 
without  affecting  the  stored 
program.    The    HP-55    has  a 


clock  for  timing  QSO  IDs  or 
can  be  used  for  metric  and 
temperature  conversions 
needed  for  foreign  contacts. 
One  precaution  1  Run  the  ac 
charger  cord  through 
grounded  braid  if  there  are 
large  rf  fields  around.  A 
further  suggestion:  Determine 
the  azimuths  to  a  few  places 
in  the  manner  you  currently 
use  J  take  this  program  to 
your  friendly  calculator 
dealer  and  have  him  check 
you  out  before  you  spend 
your  money. 

The  basic  formula  fs: 


*    *    * 


tan  X  1    cos  ( 1 2  ~  ^  1  I  ~   tan  X  2 


sin  (12^  tlJ 

#      -K^      # 

-» 

where 

h- 

latitude  of  QTH 

ll- 

longitude  of  QTH 

X2  = 

latitude  of  distant  station 

12  = 

longitude  of  distant 

station 

If  the  difference  of  longi- 
tudes (1  2  -  ll)  lies  between 
zero  and  180  degrees,  then 
ISO  must  be  subtracted  to  get 
the  short  path  azimuth.  Also, 
to  avoid  the  denominator 
becoming  zero  (division  by 
zero  not  allowed),  some  small 
amount  can  be  added  to  the 
home  QTH  longitude  [like 
0,00001 )  when  that  constant 
is  entered. 

The  following  example 
happens  to  be  the  same  as 
that  in  the  ARRL  Antenna 
Handbook.  What  is  the 
azimuth  from  Chicago  to 
Cairo?  {Chicago:  41^52'  N, 
ST^'aS*  W)  Converting  to 
decimal  degrees,  key  in  41 ,87 
STO  1 ,  f  cos  STO  2,  87.63 
CHS  STO  3,  180  STO  5,  270 
STO  6, 

To  find  the  azimuth  from 
Chicago  to  any  place,  key  in 
the  other  place's  latitude  and 
longitude,  available  from  an 
atlas,  map,  or  world  almanac. 
(Cairo:  3(fm'  N,  3ri4'  E} 
Key  in  30  ENTER,  3K23 
R/S,  and  read  the  answer 
displayed  as  49.35''  or  49*^ 
20',  the  clockwise  azimuth 
from  true  north.  ■ 


We're  Fighting  Infiation... 
No  Price  Rise  for  76 


FOR  FREQUENCY  STABILITY 

Depend  on  JAN  Crystals.  Our  large  stock  of  quartz 
crystal    materials    and    components    assures    Fast 

Delivery  from  us! 


t^® 


CRYSTALS 
wens 


Marine  '*ece/i, " 
Kadio 


CRYSTAL  SPECIALS 

Frequency  Standards 

100  KHz  (HC  13/U) $4.50 

1000  KHz  (HC     6/U) 4.50 

Almost  all  CB  sets.  TR  or  Rec  ,.,.  $2.50 

(CB  Synthesizer  Crystal  on  request) 

Amateur  Band  In  FT-243  , ,.,,--.  ea.  $1.50 

* ...,..,  4/$5,00 

80-Meter  ,...-.,-,, $3.00  (160-meter  not  avail.) 

For  1st  class  mail,  add  20'  per  crystal  For  Airmail, 
add  25*.  Send  check  or  money  order.   No  dealers, 

please. 


Div.  of  Bob  Whan  &  Son  Electronics,  inc. 
2400  Crystal  Dr.,  Ft*  Myers,  Fla,  33901 
All  Phones:  (813)  936-2397 

Senti  10^  for  new  catalog 
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Let  us  know  8  weeks  in  advance  so  that  you  won't  miss  a  single 
issue  of  73  Magazine^ 

Attach  old  label  where  indicated  and  print  new  address  in  spaC8 
provided.  Also  include  your  maifing  label  whenever  you  write 
concerning  your  subscription.  It  helps  us  serve  you  promptly. 


Write  to: 


magazine 

PpTBrborough  NH  0345Q 


a  Address  change  only 
c  Extend  subscription 
D  Enter  new  subscription 
D1  year  SI 0,00 


D  Payment  enclosed 

(1  extra  BONUS  issue) 
D  Bill  me  later 


name, 


call 


address 


citV- 


.state 


^  2ip- 
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If  you  have  no  fsbet  handy,  print  OLD  address  h&re. 


name 


^  call 
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5       address. 
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city. 


state. 
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TO 
THE  TOP 
FAST! 


NOW  YOU  CAN  CHANGE, 
ADJUST  OR  JUST  PIAIN  WORK 
ON  YOUR  ANTENNA  AND 
NEVER  LEAVE  THE  GROUND! 

Rohn  manufactures  towers  that 
are  designed  and  engineered 
to  do  specific  jobs  and  that  is 
why  we  have  the  FOLDOVER 
TOWER,., designed  for  the 
amateur.  When  you  need  to 
**get  at"  your  antenna  just  turn 
the  handle  and  there  it  is.  Rohn 
"fold-over"  towers  offer  unbeat- 
able safety.  These  towers  let 
you  work  completely  on  the 
ground  for  antenna  and  rotator 
installation  and  servicing.  This 
eliminates  the  hazard  of  climb- 
ing the  tower  and  trying  to 
work  at  heights  that  could 
mean  serious  injury  in  a  fall 
So  use  the  tower  that  reduces 
the  risks  of  physical  danger 
to  an  absolute  minimum.., the 
Rohn  "fofd-over"! 

Like  other  Rohn  big  communi- 
cation towers,  they're  hot  dip 
galvanized  after  fabrication  to 
provide  a  maintenance  free, 
long  lived  and  attractive  instal- 
lation. Rohn  towers  are  known 
and  used  throughout  the  world 
. . .  for  almost  a  quarter  cen- 
tury.., in  most  every  type  of 
operation.  You'll  be  in  good 
company.  Why  not  check  with 
your  distributor  today? 


Unarco-Rohn 

Drnsion  ot  l^Marcc  Jndustrtei.  Inc. 
P.O.  Box  ^ODO.  Peona.  lnkfv»ift  61601 


ASCII 


ENCODED 
KEYBOARD 

Complete  with 
Connector 

and  Schematic. 


ASCII  KEYBOARD 

Our  keyboard  features  diode  itoudc 
encoding,  no  expensive  ROMS  to  burn 
out.  It  has  GO  keys,  both  upper  and 
lower  case,  with  3  bit  parallel  ouipirt. 
Both  data  and  strobe  are  negative  logic. 
There  is  7  key  roll  over.  There  is  an 
output  latch  on  each  bit  linen  Power 
requirements  are  single  5  \/olt  supply  at 
250  to  250  mA.  Comes  with  cast  alum- 
inunr>  case  connector  and  detailed  sche- 
matic. These  are  surplus  and  recently 
received  from  factory  refurbishing.  Fully 
guaranteed. 
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ALT  AIR  AND  IMSAI  buss  compatible 
wire  wrap  proioiype  circuit  board.  Has 
provision  for  4  7805  r^ulatofs.  Will 
accept  up  to  60  14  pin  ww  sockels,  or 
48  14  pin,  16  pm,  18  pin,  mixed  sockets. 

Bare  Board  .-,,,, $20.00 

Proto  Board  wrth  4  7805,  4  filters,  and 
100  WW  dunrniy  pins.  Kit  ,,,,,.  .  35.00 

Sargenfs  Dist.  Co. 

10268  Rosecrans, 

Belif lower,  California  90706 

(213)925-6315 
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Used  to  be.  filling  your  bench 
with  really  good  test  equipment 
meant  emptying  your  wallet. 
Because  you  had  to  pay  a  price 
for  quality  and  versatility  A 
high  price. 

Not  anymore.  CSC  s 
ingenious  new  Design  Mate^ 
lineof  test  equipment  combines 
performance  high  enough  for 
most  lab  applications  with  the 
kind  of  versatility  and  economy 
everyone  can  afford.  Thanks  to 
a  number  of  new  design 
concepts  and  manufacturing 
techniques. 

Proof?  Check  the  specs  and 
prices  below,  then  visit  your 
CSC  dealer  for  a  demonstration. 
Or  write  for  our  catalog  and 
distributor  list. 


CONTWEHTAL  SPtClAlIIES  COftPORATlON 


Design  Mate  1  Breadboard/ 
Power  Supply.  549.95f 


EASY  DOES  IT 

44  Kendall  Street,  Box  194? 

New  Haven,  CT  06509  •  203-624-3103  TWX:  710-46S-1227 

West  Coast  office;  Box  7809.  San  Francisco,  CA 

94119  •  4t&-42l'^8e72  TWX:  910-372-7992 

Canada;  Len  Finkler  Ltd  ,  Ontario 

C  1976  CoAiinentaf  Speciaftses  Cofpofaiion 

■Manufaeruref  s  suggested  hsi 

Prices  and  speciftcaiions  subject  ro  change  without  notice 


1 


Design  Mate  2  Wide-Range 
Function  Generator.  $64.95f 


Design  Mate  3  Precision 
R/C  Bridge,  S54.95? 
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HAM 

DIES 

OF 

BURST 

BLADDER 


Word  has  JMSt  reached  the  73  office^^  of  the 
recent  dep«rtyre  for  that  ^reat  DXpedilion  in 
the  skv  of  a  very  avid  73  reader.  Upon 
investigation  ii  was  ascertained  that  said  ek-ham 
hadp  short! V  before  hts  demt^e,  recetved  d^^tiv^ry 
of  a  bundla  of  bdck  issues  of  73.  Apparently 
these  so  captured  his  attention  that  other 
functions  were  totailv  forgotten. 

BE   WARNED,    Back  issues  o*  73  should  be 
taken   in   moderation.    Even   though   they  arrive 
^^^^^  in  bundles  of  twenty,  no  more  than  two  should 

be  read  at  any  one  sittin9. 

Back  issues  are  available  in  three  different 
assortments  —  vintage,  n^iid- years  and  recent.  These  are  packed  by 
the  mentally  handicapped  (73  is  an  ^qual  opportunity  employer),  so 
no  specific  Issues  can  be  requested  .  .  .  you  take  vvhat  you  get  ^  ,  , 
the  only  guarantee  is  that  all  wiU  be  difierent  and  some  .'vill  be 
mysty,  particularly  the  VINTAGE  BEAUTIES. 

The  supply  of  these  FANTASTiC  GEMS  is  very  limited  so  run 
do  not  walk  to  your  checkbook  and  flip  the  $3.00  per  bundle  to  us 
right  now. 

20  Back  Issues  of  73  ,. ,  . .  .  $8.00 


BRAND  NEW!  DICTIONARY 

This  new  microcomputer  dictionary  filts  the  urgent  need  for  all 
computer  people,  engineers,  scientists,  rndustriaMsts,  communica- 
tions people  —  as  professionals,  amateurs,  teachers,  or  students  —  to 
become  quickly  acquainted  with  the  termmology  and  nomertdature 
of  a  new  revolution  In  computer  control  capabilities  in  areas  that 
pervade  most  of  man's  daily  activities. 

Over  5000  definitions  and  explanations  of  terms  and  concepts 
t704  pages)  relatmg  to  microprocessors,  microcomputers  and 
rnicrocontr oilers.   There  are  also  separate  appendices  on;  pro0ran>- 

mabia  cal^culators;  math  and  statistics  defini- 
tions; flowchart  symbols  and  techniques: 
binary  number  systems  and  s^wiichtng 
theory;  symbol  charts  and  tables:  summer tes 
of  BASIC  FORTRAN  and  APL.  In  addition 
there  i$  a  comprehensive  electronics/ 
computer  abbreviations  and  acronyms 
section. 


MICRO  COMPUTER 


Dictionary  &G  Hide 


DICTIONARY 


•   «    • 


*   «    • 


.$15.95 
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•  More  than  twice  the  listings  of  any  othar  repeater  lUt 

•  N«w  Qoublo  Litting  -  try  bcation  and  also  by  frequency. 

•  New  Handler  Grouping  -  bv  call  areas  —  makes  repeateri  easier  to  find. 

•  Nnw  Simplrf ped  Listings  for  fatt  reading  -  easifir  to  read  in  the  car. 
«  Mei'W  ^\a\^  mapi  of  repeater  locations. 

■  Know  wtial  retMatfir  you  can  use  and  where. 

FM  Atlas  * ,  • , , . , ......,,* only  $1 .95 


BIGGEST 
BARGAIN 

YET 

Tutf't.  naw  10€1  circurts  t&  avaU- 
^blB  fQf  onjy  S9.9&  ppd.  The  n^Ht 
lima  yau  wAm  i  circruit  for  {uit 
abdul  dmvthing  sal  vovr  N^art  Oul 
\t\kt  Vi3u  didii'l  Hnd  far  th^i  tt-aok 
th«   lirtt   Mmm  vou    t«9d  abnui   \t. 

You  d    IMIIV    Oi'44r    rh«    bO«:li    rt^Hl 

•VMir.  tMlfOi*  Thav  run  out 

1CW1  El«cir<iiiic  Circuits  ,.,S9,Sfi 


The  ONL  Y  Complete 
License  Study  Guides 


fij 


NOVICE 
$4.95 


BuL 


GENERAL 
$5,95 


AMATRJRRAWO 

G^NEAAL 
CLASS 
UCENSE 
STUDY 

GUIDE 


Startling 
Learning 
Breakthrough 


/ 

wm   • 
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IT  lom  MnliHff 


AMATEUP 

KADI  a 

AOVANCED 


ADVANCED 
$3.95 


ucErvsf 

STUDY 
GUIDE 


EXTRA 

CLASS 

$4.95 

FCC  exams  got  you  scared? 
Frustrated  by  theory  funda  mentals? 
There's  no  need  to  worry.  73's  four 
Ltcense  Study  Guides  will  help  you 
breeze  through  any  of  the  four  tough 
examsl  They  are  the  ONLY  guides  vwhich 
cover  ALL  the  mater ral  you  will  have  to 
know.  Many  amalsurs  find  that  one 
quick  reading  through  our  guides  is 
enough  to  get  them  through  with  no 
sweat. 


NOVICE  THEORY  TAPES 
Set  Qi  4  Tapes  only  Si 3:95 
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JREtiTV)rf«inlD  teMh  hmt  vOu  fif^i  il 

Voy  c«n  1  crcH^nf  mii*u3ui  h^hI  luiwia 
tnertr**!  Thn«  loui  hour  Jonq  i  jiiri  J|ii*  vou  J" 
ihe  tHiKif  rou  H  nwil  ID  [MNi  ihc  Novicv  ei^in 
e^^ily  Ykj'II  tuw  jn  undfrtiunitn^  ol  (he 
hittiCt  wrfiic*i  *¥»l]  h»  ifivj.1yjri*  lo  vpy  toi  the 
rrsi  oT  yjchjp  l(f«^  Cun  yOu  jMtjfri  lo  late  youf 
hiawice  ^k'^m  ^mihaai  tun  Miivni'niq  {q  y^ui 
topes  ^ 


SOLIDSTATE 
PROJECTS 

Mori  thin  BD  pfD|4«i«  Of 
jnl«reii  lo  inyi>n«  ^n  llic> 
rn^mci.  The  divictf  rjingi  Trt^m 
«  iimplfl    trirtfiitar  itittn    lo  « 

ham  TV  rBCwfvir    Th^i  calkctron 
ivill  help  YOU  tl«Ci}m«  moF«  irifi 
rrtalfl^V    icqu-iinlid  wi<ttl  f*n«ni 
iCi  and  f^nciart,  ale. 


;?A^  FM  HAt^DBOOK 


%s.m 


Contitni   ■Imoil  fvtry  can- 
evivahli*    circtiil    thai    mjghr    he 
rwvdwd   lor  u«*  wiih  a  npettvr 
At  I    circLiili  tMplarrt<d   pfl   dttdil 
All     «|p#ClI     COii«r«<].     ffom     th* 

opAf^tlD'  to  tht  lottf^nft. 


VMF  (*ftOJ£CTS  FOR 
ajmateuh  and 
exf'erimenter 

jA,  mini  It^  thv  VMF  op 
Obbtnintt  Ch«Oi«ri  on  Ofwratin^ 
pfKtic*!  and  i^nin^  ITActtd  tn 
VMF  iKlih  AJM  And  FM. 
foMowrd  bv  58  chiSi«vn  ^ti 
tMiildt)!i|  wulM  test  vqwuuwitfil . 
modityinf   rcnfinq   ami  turptul 

^'  $4.9S 


DIGITAL  CONTROL 
Of  Ri«>£ATf RS 

K>r«i^  «  |>«oli  tot  l*tt 
f M«f  aHq  «i4«4H  ro.  dta>||n 
inO  bii<4d  a  diq4iaM*p«4l«f 
conlfoi    tvtlvn     Cftiltunt 

4agit  «MhCt.o^t  laf^f: 
CifCmi       dtf^gh       t^0nlTo( 

IV^ItPTI,      lUjUpOrl      ISirEUlli, 

n>Dbi1ff  anti^llationi. 
iDuchiQini.  p\u%  i  tp«ci«l 
iteuon  on  4  "mmi" 
ri|H«ttr  cuntri^l  iv^i'Tn 

$5.00 


SSTV 
HANDBOOK 


LATEST  RELEASES  froin73  piblications 


RF  and  DIGITAL 

TEST  EQUIPMENT 

YOU  CAM  BUILD 

RF  but  St.  TuiTciitin^ 
square     wave     qenur 
Btors,    vartjiblc   Ifnqih 
pulse      gent'TdturH 
TOO    kHz    marker,    i  t 
dnd    rf    s^WPp    qcniir 

diurs,  dudiu  tuc,  iil'rf  iiiytiiil  (nJGcror.  146 
MH?  5vnfheii/ei,  H<qK<il  nf^rlniiTS  Im 
coimlers.  ievefdi  cnunrur^.  tir+i^cil^r,  irnon 


JF-  .  1 


m 


PRACTICAL 
TEST 

INSTRUMENTS 
YOU  CAN  BUILD 


3  7  ^  1  m  n  1 1'  T  I" ".  t 
<n^!riirrieni^  vow  can 
make  cov«i4  VOMv, 
VTVMl'^.  'tOTTiicon 
du£tur  itrstrmg  urntl, 
rti|i  nnjittri,  Wtitt 
rnet<M*i.  nuinrf  luiT  altout  anythiriq  else  yao 
m>ght  net' J  ,^ttlllif1d  thi'  t*",!  tat?  jiid  ham 


1 


1 


This  exceileni  book 
telfs  atl  about  U,  from 
its  history  and  basics  lo 
the  present  state-of- 
the-art  techniques.  Con- 
tains  chapters  on 
circuits,  monitors, 
cameras,  color  SSTV, 
test  equipment  and 
much  more. 

Hardbound  $7, 
Sofibound  $B 
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NEW  CODE  SYSTEM 


FOUR  SPEEDS  AVAILABLE 


B  WPM  This  Is  the  begin 
ning  tape  for  people  who  do 
not  know  the  code  at  afK  It 
takes  them  through  the  26 
letterSj.  10  numbers  and  nec- 
essary punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitz 
teaching  techniques.  It  is 
almost  miraculous*  In  one 
hour  many  people  —  including 
kids  of  ten  —  are  able  to 
master  the  code.  The  ease  of 
learning  gives  confidence  to 
beginners  who  might  other- 
wise drop  out. 


0  WPM  This  \%  the  practice 
tape  for  the  Novice  and  Tech- 
nician licenses.  It  is  made  up 
of  on^  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
(no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
they  are  suddenly  —  under 
pressure  —  faced  with  charac- 
ters sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
is  not  memorizabte,  unlike  the 
zany  5  vypm  tape,  since  the 
code  groups  are  entireiy  ran- 
dom characters  sent  m  groups 
of  five.  Practice  this  one  dtjr- 
ing    lunch,    while    in    the    car, 


anywhere  and  you'll  be  more 
than  prepared  for  the  easy 
FCC  exam. 

1  4  WPM  Code  groups 
again,  at  a  brisk  14  per  so  you 
will  be  at  ease  when  you  sit 
down  fn  front  of  the  steejy 
eyed  government  Inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  e?<tra  margtn  to  over- 
come the  panic  which  is  uni- 
versal fn  the  test  situatfons. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thenk  heavens  yo^ 
had  this  back  breaking  tape. 


21  WPM  Code  is  whst  gets 
you  when  you  go  for  the 
E^tra  Cfass  Ucen^.  It  is  so 
embarrassing  to  panic  out  just 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easy  20  per  really  is  with  this 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes. 


OIULY  $3.95!  73  is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  lower  than  anyone  else  could  sell 
them.  Have  you  ever  seen  one  hour  cassettes  for  under  $6?    For  1^^  class  mail  add  25ri  per  tape  ordered. 


Hot  off  the  press,  the  NEW  VHF  Antenna  Handbook  details  the  theory, 
design  and  construction  of  hundreds  of  different  VHP  and  UHF  antennas.  .  . 
>   antennas  for  FM,  for  DXjng,  for  repeaters,  for  mobiles,  for  emergencies,  for 
\:%    contests,  quickies,  manr^moth  arrays  .  ,  .  EVERYTHIMG  IS  RIGHT  HERE! 

A  practical  book  written  for  the  average  amateur  who  takes  joy  In  building, 
^/^  not  full  of  complex  formulas  for  the  design  engineer.  Packed  with  fabulous 
■  ^     antenna  projects  you  can  build. 

This  quality  reference  book  would  nornnaffy  sell  for  as  much  as  $5  or  $6, 
but  the  publishers  have  agreed  to  keep  the  price  at  an  inflation  fighting  price 
of  $2,95.  Send  cash,  check  or  nrraney  order  ...  or  give  your  Master  Charge  or 
BankAmericard  number  .  .  .  ORDER  TODAY! 

Dealer  inquiries  invited 


fUSL 


— j^   F    Get  53ome  you  can  be  protid  of.,, 
^  •      and-sauG  money ! 


ONLY. sot 


Hjirn  ts^'it^  i*  tOO  ffrcgt  a  hgbbv   (or  us  tO  k-.^^^  it 

to-  [jwrsclwrt,  L*t's  tsU  the  (^'ho'Lp  wQifld"  about 
ktl  And  vv+t*t  better  ttf^f  than  by  spOrtitig  ttifs 
n:ttTi!P[:t  iu^*  liml|^  grrj^ii  b*->mp^  ft'c'^^J'  Si^  ygLcr 
Carl  It's  only  BQtf  a^ri  it's  iaho.5SH0ra*<;*nt  Sfl 
yciu  TrSt\  j;ew  if  ■evfifi  *t  High  I.  Gfr  ithebgid  ■■  , 
SPREAD    THE    WORD!    Qr^^J^r   Vour^   TODAVI 


SWSp  6fUB  w^wlrt 


ONL  Y  $6  for  250,  $1 0  for  500,  Si  5  for  1 ,000,  and  S20  for  2,000. 

How  can  73  make  such  beautiful  cards,  printed  on  the  best 
coated  stock,  available  for  about  half  the  regular  cost?  Our 
business  is  73  Magazine  and  QSLs  just  help  keep  things  going 
during  slack  days  of  the  month.  We  do  this  at  cost  just  to  keep 
busy  —  you  get  the  benefit.  How  many  shacks  have  your  QSL 
cerd  proudly  on  dispJay? 

The  world  and  satellite  are  printed  in  btue,  your  name, 
address  and  call  are  in  black.  The  QSO  information  is  a  standard 
form  on  the  back. 

DOMESTIC  ORDERS  ONLY 
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BE  PROUD  OF  AMERICA! 


Be  the  first  m  your  area  with  especial  BICENTENNIAL  QSL  card. 

These  cards  are  gorgeous  —  red;  white  and  blue  (you  weire 
expecting  fuscia  and  mauve?).  And  they  are  100%  custom  made  .  .  , 
with  the  exception  of  the  b+centenntai  design  and  contact  report 
form  on  the  back  .  .  .  you  can  have  your  own  call  letters  {unless 
you'd  rather  be  AC2NSD/1  for  a  year  (which  is  no  bargain,  believe 
It), 

You  also  get  your  ovvn  name  and  address  on  the  card  (untess  you 
happen  to  be  another  Wayne  Green,  which  happens). 

These  cards  are  ganged  up  into  large  batches  and  run  off  the  73 
presses  in  between  other  work,  so  you  don't  get  overnight  delivery, 
but  you  do  end  up  with  a  fantastic  QSL  at  a  ridiculously  low  price 
(and  there  are  a  Jot  of  fans  for  that  sort  of  service  these  days). 

Suggestion:  order  today,  right  now,  not  later,  not  next  week. 
Send  cash,  check,  money  order,  tRCs,  Master  Charge  or  Bank- 
Amerjcard  numbers  .  ,  ,  send  something  negotiable^ 

DOMESTIC  ORDERS  ONLY 
A  How  4  weeks  for  deh]/ery. 


RTTY  HANDBOOK 


A  comprehensive  book  cover- 
ing all  areas  of  radio  teletype, 
from  getting  started  with  the 
baste  principles,  what  equipment 
to  procure  and  how  to  make  it 
work. 
RTTY  Hdbk    .  , ,  $S.95 


73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS 

by  Edward  IVl,  Noll  W3FQJ 

Describes  73  different  antennas  for  amateurs.  Each  design  is  the 
re^iult  of  the  author's  own  experiments;  each  has  actually  been  buiit 
and  air- tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for 
measuring  resonant  frequency^  velocity  factor,  and  standing- wave 
ratios.  1  GO  pages. 

Just  $4.95 

73  DIPOLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M.  Noll  W3FQJ 

This  is  the  first  collection  of  virtually  every  type  of  wire  antenna 
used  by  amateurs,  Includes  dimensions,  configurations,  and  detaiJed 
construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges^  line  tuners,  and  data  on 
measuring   re&onant  frequency,  velocity  factor,  and  swr.  160  pages. 

Just  $4.95 
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bv  Peter  R.  Rony 
BUGBOOKS  I  AND  II  David  G.  Larsen  WB4Hyj 

Sold  as  3  set  thes^  two  books  outiine  over  90 
experiments  designed  to  teach  the  reader  all  he  will 
need  to  know  about  TTL  logic  chips  to  use  them  in 
eoniunction  with  rriicro processor  systems,  You'li 
learn  about  the  bask  concepts  of  digital  electronics 
jneiuding  gates,  fUp  flops^  latches,  buses,  decoders, 
multiplexers,  demultiplexers^  LED  displays.  RAMs, 
ROMs  and  much,  much  more. 

Only  $16.96  per  set 
Ma    * , $4.95 


by  Peter  R.  Rony 

David  G,  Larsen  WB4HYJ 
BUGBOOK  III  Jonathan  A.  Titus 

Here  is  the  book  that  puts  it  all  together. 
Besides  having  much  valuable  text  there  are  a  series 
of  experiments  in  which  the  reader  completelv 
explores  the  8030  chip  pin  by  pin  and  introduces 
you  to  the  Mark  80  microcomputer,  a  unique 
easily  interfaced  system.  It  is  recommended  that 
you  have  the  background  of  the  BUGBOOKS  I  8t 
11  before  proceeding  with  BUGBOOK  ML 

Only  $14.95 


COMPUTER  PROGRAMMING 
HANDBOOK 

.  .  .  Peter  Stark  K20AW 

A  complete  guide  to  computer  programming 
and  data  processing.  Includes  manv  worked  out 
examples  and  history  of  computers.  $8.95 


WHAT  TO  DO 

AFTER  YOU  HFT 

RETURN 


P.CC's  First  Book  of 
Computer  Games 
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What  To  Do  After  You  Hit  Return 

PCC's    first    book    of    computer    games    .  .  . 
different  computer  games  you  can  play  in  Basic  .  .  . 
programs,  descriptions,  muchly  illustrated.  Lunar  land- 
ing^ Hammurabi,  King,    Civil    2,    Qubic    5,    Taxnr^an, 
Startrek,  Crash,  Market  .  ,  .  etc* 
WHAT  TO  DO $6.95  Pp 


MY  COMPUTER  LIKES  ME 
. . .  when  I  speak  Basic 

.  .  .Afbrecht 
An  introduction  to  Basic  ,  .  , 
simple  enough  for  your  kids.  If  you 
want  to  teach  Basic  to  anyone 
quickly,  this  booklet  is  the  way  to 
go. 

MY  COMPUTER $2.00  pp. 


MV 
COMPUTER 

UKES 
ME* 


IC  OP  AMP  COOKBOOK 

by  Walter  G,  Jung.  Covers  not  only  the  basic 
theory  of  the  \C  op  amp  in  great  detail,  but  also 
Includes  over  250  practical  circuit  applications^ 
liberally  illustrated.  Organized  into  three  basic 
parts:  introduction  to  the  IC  op  amp  and  general 
considerations,  practical  circuit  applications,  and 
appendices  of  manufacTurers'  reference  material. 
592  pages;  SY^  x  Sy=;  softbound.  $12.95 

TTL  COOKBOOK 

by  Donald  Lancaster.  Explains  what  TTL  is,  hoyu  it 
works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display 
system,  events  counter^  electronic  stopwatch, 
digital  voltmeter,  and  a  digital  tachometer.  336 
pages;  S34  x  834;  softbound.  $8.95 

RTL COOKBOOK 

by  Don  Lancaster.  Explains  the  how  and  why  of 
RTL  (Resistor-Transistor  Logic)  and  gives  design 
Information  that  can  be  put  to  practical  use.  Gives 
a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240 
pages;  BYi  x  8'^;  softbound,  $5.50 


BASIC  .  .  ,  by  Bob  Afbrecht,  etc. 

Self-teaching  guide  to  the  com- 
puter  language  you  will  need  to 
know  for  use  with  your  microcom- 
puter. 324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  pro- 
gramming. 

BASIC $3  95  pp. 


BASIC 


te:.f^M  L  i\\\V':i'  i-i  i.-i: 


f^  Si#'%i^  w  Cliuamwi  U« 
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TO  ORDER,  CHECK  DESIRED  ITEMS  FROM  THE  FOLLOWING  LIST: 


OBack  Issues  (8.00) 

D  Recent 

D  Midyears 

n  Vintage 
0  Nou^ice  Theory  Tapes  n3.95) 
LI  Code  Tapes 

LI    6  WPM  (3.95) 

a    6  WPM  (3.95) 

□  14  WPM  t3.9B) 

□  21  WPM  (3.951 

□  Bumper  Stickers  (.50) 
DQSLs 

□  style  W 

□  Style  X 

□    250  (6.00) 
D     500  (10.00) 
DiOOO  (15.00) 
□2000  (20,00) 


Name^ 


D  Bicentennial 
□250  (7.50) 
a  500  ( 1 Z  50 
a  1  000  (20.00) 
LI  Microcomputer  Dictionary  (15,95) 

□  Repeater  Atlas  (1.95> 

LI  Novice  Study  Guide  (4.95) 

□  General  Study  Guide  (5.95) 

□  Advanced  Study  Guide  t3.95) 
O  Extra  Class  Study  Guide  (4.95) 

□  1001  Circuits  (9.95) 

□  Solid  State  Projects  (4.00) 

□  VHF  Projects  (4.95) 
□2M  FM  Handbook  (5.95) 

□  RF  and  Digital  Test  Equip  (5.95} 

□  Practical  Test  Instrunnents  (4.95) 

□  Digital  Control  of  Repeaters  (5.00} 


Call 


LlSSTV  Handbook 

DSoftbound  (5.00) 
□  Hardbound  (7,00) 

□  VHF  Antenna  Handbook  {2,95) 

□  RTTY  Handbook  (5,95) 

□  73  Vertical  Beam  Antennas  (4,95) 

□  73  Dipole  Antennas  (4.95) 

□  Bugbooks  I  Si  II  (16.95) 

□  Bugbook  Ha  (4.95) 
□Bugbook  in  (14.95J 
□Computer  Programming  (8.95) 
□What  To  Do  (6,95) 

□  My  Computer  Likes  Me  (2.00) 

□  Basic  (3,95) 

□  IC  Op  Amp  Cookbook  (12,95) 
OtTL  Cookbook  (S.95) 

P  RTL  Cookbook  (5,50) 


1  Address 

City 


nCash 
□  Check 


D  Master  charge 
D  BankAmericard 


Awards  to  be  Itsted  (W  and  X  QSLs  only). 


^  State  ^ 


Zip, 


Mastercharge  i 


BankArrtericard  #. 


Expiration  date 


Bicentennial  Call  (Bicentennial  QSLs) 


I 
I 

I  A^a//ro;  73  MAGAZINE,    Peterborough,  New  Hampshire  03458  Dmnature  « /«    , 

Coupon  expires  in  60  day^.  I 


Signature 


6  76 
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THREE  YEARS  OF  73 ONLY  $17.76  {while  they  last) 


1. 

r 
I 

I 

I 

I 

I 
I 

I 
I 
I 

I 
I 
I 
1 
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This  offer  is  good  only  through  July  4th  1976  (unless  we  change  our  minds). 

Here^s  a  chance  to  get  a  fantastic  buy  .  .  .  S54  worth  of  73  magazines  for  only  (only?) 
$17.76-  You  don't  get  much  better  buys  than  that! 

You  may  not  have  rfoticed  how  great  73  is  these  days  ...  in  case  you  haven't,  just  take 
our  word  for  it.  Wlien  have  we  ever  lied  to  you? 

Hey!  Tliat  comes  out  to  under  50c  a  copy  ,  .  .  that's  ridiculous!  Considering  the  new 
postal  rates  it  won't  be  long  before  the  price  will  be  SI  7.76  for  two  years  .  , ,  tlien  one  .  .  . 
and,  within  the  foreseeable  future  .  .  ,  SI  7.76  for  each  issue.  How  about  those  fellows  who 
bought  LIFE  subscriptions? 

Oh,  you  may  enjoy  73  now  .  . .  perhaps  you  weren'^t  one  of  those  dragged  kicking  and 
screaming  into  FM  a  few  years  back  when  Wayne  found  out  how  much  fun  that  was  and 
decided  to  push  the  hell  out  of  it  for  a  while.  You  may  get  fed  up  with  Wayne's  enthusiasms 
.  .  .  like  when  he  decided  that  SSB  would  replace  AM  back  in  the  50's  and  he  pushed  that 
hard.  Despite  wliat  you  may  liear  from  unmentionable  sources,  Wayne  is  not  always  wrong 
.  ,  .  no  one  is  perfect,  even  at  being  wrong. 


w\\\w  III     niii'iiiiiiiii'iii  III  iiiiiiiiniirinii  iiiiti"ihiiim   ^iiiM'iii"iiJimii[im 

THREE  YEARS  OF  73  MAGAZINE S17.76!  WOW! 


Name 


Call 


Address 


City 


State 


MP- 


IIINew  Sub 
a$17.76  Enclosed 


DStart  with  June  Issue         DBankAmericard 
□  Renewal  or  Extension        UllVIaster  Charge 

□Bill  Me 


Card  Number 


nature 


BUY  CENTENNIAL  BUY  -  73  MAGAZINE  -  PETERBOROUGH  NH  03458 
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2  m@ter  baFKfs,  but  repeater  contacts 
are  not  atlo'iifed.  Only  one  tr^nsm liter 
in  operation  at  one  time  and  no 
crossband  contacts.  Phone  and  CW  are 
separate  contests  and  must  be  scored 
as  such, 

Phorte  -    1850.  3950,  7235.  14330, 

21365,    28 525,    SI 000.    and    2    mir 

simpler.    CW  -    1810,    3535,    7036, 

14035,    2I03S,   28035,    50050,   and 

144050.     Novice     -     3725.     7125, 

21125,  28125.  Please  do  not  mterfere 

wrth  any  nets  or  other  traffic  sessions! 

EXCHANGE: 

MINN     stations     send     RS(T)     and 

county;  others  send  RS|T)  and  ARRL 

section  or  country. 

SCOFING- 

Score  1  point  per  QSO.  Novice  QSOs 

count     3     points.     MINN     stations 

mulliply  points  by  number  of  sections 


and  OX  countries  (NOT  US  or 
Canada).  Others  multiply  QSO  points 
by  number  of  MINN  counties  (37 
maximum).  Any  stations  usin^  250 
Walls  or  less  multiply  fir^l  score  by 
I.S.  Special  ^^its  call  station  will 
count  5  points  per  QSO. 
ENTRIES: 

Logs  must  indude:  date/time  <GMTJ, 
band,  mode,  and  contesi  cxcKange. 
Stations  making  50  or  more  QSOs 
must  include  a  check  sheet  for  each 
band  and  mode.  Usual  disqudlif  ication 
criteria.  Logs  must  be  postmarked  by 
July  2nd  and  received  by  July  9th  to 
be  eligible  for  awards.  MatI  entries  to: 
HARC,  c/o  WB0MAG  Steven  J. 
Gardner,  PO  Box  261,  Staples,  IVtINN 
56479.  Plea&e  include  your  rig  descrip- 
tion  and  an  SASE  for  results. 

RSGB  NATIONAL  FIELD  DAY 
Starts:  1700  GMT 
Saturday,  June  12 


ARMED  FORCES  DAY  BANDS 

Station 

Military  Freq.  (kHxl 

Mode 

Amateur  Band 

WAR 

4001^ 

CW 

3.5  -  3.7B 

Wasbingion 

4020 

LSB 

3.775  ^  4.0 

D.C. 

4030 

RTTY 

3,65    3.775 

6997.5 

CW 

7.0    7J5 

14405 

CW 

14.0    14  2 

20994 

USB 

21.25    21  45 

1 

NAM 

33«5 

CW 

3.6    3.75 

Norfolk 

4012.5 

RTTY 

3.65  ■  3.775 

VIRGINIA 

4040 

LSB 

3.7 /b  ►  4.0 

6970 

LSB 

7.15    7,3 

7301 

CW 

7  0    7.05 

7380 

RTTY 

7.1  >  7.15 

7385 

CW 

7.0S  -  7.  IS 

13827.5 

RTTY 

14.1  '  14.2 

14385 

USB 

14.2-14,35 

14400 

CW 

14.0    14.1 

148.410  MHz 

FM 

150.90 

NPG 

4001.5 

LSB 

3.775    4.0 

San  Francisco 

4005 

CW 

3.5    3.65 

CALIF 

4010 

CW 

3.65    3.75 

8989 

CW 

7.0    7.07S 

7301.5 

LSB 

7.15    7.3 

7347.5 

HUY 

7.0    7.1 

7365 

CW 

7.0ra    7.150 

13922.S 

RIIY 

14.0-14,15 

14356 

USB 

14.2    14  275 

I43ib 

CW 

14.0-14.1 

143S9 

USB 

14.275  -  14.35 

20983 

CW 

21.0    21.2 

20998,5 

USB 

21.27    21.4 

MLVaca 

49,995  MH2 

AM/US8/CW 

50.0    510 

143.9^ 

am;usb/cw 

144.0  -  146.0 

222.0 

AM/USB/CW 

221.0    ???.5 

Mt,  Diablo 

148.41  MHz 

AM/RTTY 

145.0    146.0 

148.95 

FM 

146.0  ^  148.0 

AIR 

4025 

LSB 

3.775  -  4.0 

vycishirtgtofi 

7305 

LSB 

7.15*7.3 

D.C. 

7315 

CW 

7.0    7.3 

13997.5 

CW 

14.0*14,2 

14397 

USB 

14.2  ■  nJB 

Ends:  1700  GMT 
Sunday,  June  13 
The  only  eligible  entrants  for  this 
contest  are  G,  GC,  GD,  GL  GM,  and 
GW      stations.      However,     overseas 
stations  are  welcome  to  submit  check 
logs.  A  oertificate  will  be  awarded  to 
the  overseas  station  in  each  oontineni 
wfM>se  check  log  shows  he  has  god- 
tributed    the    most   poifits   to   com- 
petitors. AU  [intact s  must  be  on  CW 
only    using    the     160    to    10   meter 
amateur  bands.  Each  station  may  be 
worked  once  on  each  band  but  cross 
band  contacts  are  not  allowed. 
EXCHANGE: 
RST  and  QSO  number, 
ENTRIES: 

Logs  nnust  show  date  end  time  In 
GMT,  callsign  of  station  worked,  and 
exchange  sent  and  received.  Use 
separate  logs  for  each  band  and  only 
use  one  side  on  each  sheet.  A  cover 
sheet  must  also  be  included  showing 
contest  name.  date,  claimed  score, 
callstgn,  name,  address,  station  details, 
and  signed  declaration  (standard 
dec^argtion).  All  entries  should  be 
addressed  to:  RSGB  HF  Contest  Co m^ 
mittee,  c/o  D.  Thorn  G3NKS,  20 
Bramble  Close,  Copthorrke,  Crawley, 
Sussex,  ENGLAND,  RHIO  3QB.  All 
entries  must  be  postmarked  no  later 
ttvan  1 5  days  after  the  contest. 


WEST  VIRGINIA  QSO  PARTY 
Starts:  0100  GMT  Saturday, 

June  12 
Ends:  tK159  GMT  Monday, 

June  14 
Ad  amateurs  are  invited  to  partici- 
pate in  the  QSO  Party  sponsored  by 
the  West  Virginia  State  Radio  Council. 
There  are  no  operating  tirne  Hrnfts 
during  the  contest  period.  The  same 
station  may  be  worked  on  different 
bands  for  additional  points,  but  only 
onc^  per  band  regardless  of  mode, 
West  Virginia  stations  may  work  each 
other. 

FREQUBNCiES: 

35  kHz  up  from  the  bottom  edge  of 
each  CW  band  and  10  kHz  inside  the 
general  portion  of  each  phona  band, 
EXCHANGE: 

QSO  number;  RS(T);  and  county  {if 
WVA).  state  or  oountrv* 
SCORtNG: 

A  power  muttiplier  will  be  allowed  as 
follows:  200  Watts  or  less  dc  input  = 
1.5^  over  200  Wans  dc  input  ^  1.0. 
Out-of-state  stations  determine  tfieir 
&oore  by  multiplying  the  number  of 
OSOs  times  the  number  of  different 
West  Virginia  counties  worked  (55 
max},  This  total  is  then  multiplied  by 
the  power  muitipher  as  defined  above 
for  the  total  score.  West  Virginia 
stations  multiply  the  total  number  of 
QSOs  by  the  sum  of  the  diffemnt 
WVA  counties,  US  states,  and  ARRL 
count rtes  worked  This  result  is  then 
multiplied  by  the  power  multiplier  to 
determine  the  final  score. 
AWARDS: 

To  be  eligible  for  an  aw^rd,  a  station 
may  hav#  only  one  unas^rsted  oper- 
ator.  Awards  will  Lm*  issued  to  the 
highest  scoring  WVA  station,  Isi 
runr^er  up  tn  WVA,  2nd  runner  up  in 


WVA,  highest  scoring  station  In  each 
state,  and  the  highest  scoring  station 
in  each  country.  Decisions  of  the 
Contest  Committee  of  the  West 
Virginia  Slate  Radio  Council  will  be 
final. 

LOGS/ENTfUES: 

Lo^  must  indicate  date,  time,  QSO 
number,  callsign,  QSO  number  rfr 
ceived,  signal  reportSp  and  county, 
stale  or  country  of  the  station 
worked.  ItKlicate  the  mode  and  band 
al9o.  Logs  should  be  mm  to:  West 
Virginia  QSO  Party,  P.O.  Box  299, 
Dunbar,  West  Virginia  25064.  Logs 
should  be  received  no  later  than  July 
17th.  and  no  logs  will  be  returned. 

ARRL  VHF  QSO  PARTY 

Starts:  1900  GMT  Saturday, 

June  12 

Ends:  0600  GMT  Monday, 

June  14 

Check   the  May  Issue  of  QST  for 
any  IssT  minute  changes! 

Entrants  may  operate  no  nxare  than 
28  of  the  35  hours  during  the  contest 
period.  The  seven  hours  off-time  must 
be  taken  in  increments  of  30  minutes 
or  more.  Listening  time  counts  as 
operating  time.  All  contacts  must  be 
made  on  amateur  bands  above  50 
MHz  using  authorized  modes.  Fixed, 
portable,  or  mobile  operation  under 
one  calL  from  one  location  only,  ts 
permftted.  Any  transmtttcf  used  to 
contact  a  station  may  not  be  later 
used  to  contact  another  station  during 
the  contest  period  with  any  other 
callsigrL  Contacts  made  by  retrans- 
mitting either  or  both  stations  (such 
as  repsaters)  do  not  oount  for  contest 
purposes.  Each  ex»ntact  exchange  must 
be  acknowledged  by  both  operators 
before  either  may  claim  contact 
points.  A  one- way  confirmed  contact 
does  not  count. 
EXCHANGE: 

Exchange  simply  ARRL  section. 
SCORING: 

On  5Q  or  144  MHz  count  1  point  per 
contact;  on  220  or  420  MHz  count  2 
points  per  contact;  on  higher  UHF 
bands,  count  3  pomti  per  contact. 
Final  score  is  then  the  total  QSQ 
points  multiplied  by  the  number  of 
different  bands  for  additional  credits 
but  crossband  contacts  me  not 
alk>wed.  Also,  aircraft  mobile  stations 
cannot  be  counted  for  section  muiti- 
priers. 
ENTRiES: 

All  logs  must  be  postmarked  no  later 
than  July  7th  and  sent  to:  ARRL.  225 
Main  Street,  Newington  CT  06111. 
Logs  and  entry  forms  are  avat^ble 
through  this  same  address;  please 
include  an  SASE.  Usual  awards  will  be 
issued  and  the  standard  disqualifica- 
tion rules  wilf  apply. 

ARRL  FIELD  DAY 

Starts:  1800  GMT.  Saturday. 

June  26 

Ends:  2100  GMT  Sunday, 

June  27 

Rules  are  generally  lengthy  {2  pages 

in  QSTi\  please  refer  to  the  May  issue 

of  QST  for  detailed  information  and 

for  any  changes  since  last  year's  rules. 


130 


p 


Brfefly.     ihe     gerieral    ryles    are    as 
fotloiws! 

The  contest  is  open  to  at  I  amateurs 
wttbifi  the  ARRL  sections;  foreign 
stations  may  be  ooniacted  for  credit 
but  are  not  eligible  to  compete.  Each 
entry  will  be  classified  by  type  of 
operation:  Dass  A  -  Club  group  set 
up  specifically  for  Field  Day  opera- 
Xton  operatFng  portable  without  com- 
mercial power;  Class  B  —  Non-club 
stations  set  up  portable  without  com- 
mercial power;  Ctasi  C  -  Mobile 
stations:  Class  D  -  Fixed  stations 
using  oomrnercial  power;  Class  E  — 
Fijced  statiorts  using  emefgency  power 
for  transTTiitters  and  receivefs. 

All  entries  will  further  be  classified 
by  the  number  of  transmitters 
iitiMzed.  Ctass  A  and  8  statior^s  not 
beginning  to  set  up  before  1800  GMT 
on  Saturday  may  operate  the  entire 
contest  period.  All  others  may  not 
operate  more  than  24  hours  total. 
Each  station  may  be  worked  once  on 
each  band;  voice  and  CW  are  con- 
sidered different  bands  (all  voroe  con- 
tacts are  equivalent  and  RTTY  =  CWh 

Class   A,    B,   and   C  stations   may 
contact  anyone^  but  classes  D  artd  E 
must  contact  only  Class  A.  B.  or  C, 
EXCHANGB: 
RS(T1  and  ARRL  section  or  country, 

SCORfNG: 

Phone  contacts  count  1  point  each 
and  CW  contacts  count  2  points  each. 
Final  score  is  sum  of  QSO  points 
times  multiplier  for  highest  power 
used  at  any  ft  me  during  the  contest 


period,  plus  bonus  points. 
Power  muJtipliefs:  Multiply  by  5  if  10 
Watts  or  less  dc  input  power  and 
noncommercial  main  power  SDurce  or 
motor  driven  generator;  multiply  by  2 
if  less  Chan  200  Watts;  multiply  by  1  if 
over  200  Watts  up  to  T  kW;  multiply 
by  0  if  over  1  kW  (note  —  dc  power 
on  SSB  is  half  PEP  power|. 
Bonuses:  (only  for  Class  A  or  8 
stations)  100  points  for  100%  emer- 
gency power;  100  points  for  "natural" 
powered  oontact  (only  one  QSO 
req'd};  50  points  for  public  relations; 
SO  points  for  message  origination  for 
SCM  or  SEC;  S  points  for  each 
message  received  and  relayed  during 
FD  period  up  to  a  maximum  of  50 
points;  50  points  for  completing  at 
least  one  QSO  on  CW  via  OSCAR, 
ENTH!£S: 

Standard  disqualification  rules  apply. 
All  entries  should  be  sent  to:  ARRL, 
225  Main  Street,  Newington  CT 
06111.  Official  log  and  entry  forms 
are  available  from  the  same  address 
tor  an  SASE. 

NOTE:  ARRL  pi?! icy  i$  not  to 
rslease  mform^thn  on  ABB L  contests 
u/ttii  pubficQtion  in  QST.  Since  this  is 
too  faw  for  fHibf  teat  ion  in  73  Maga- 
zine, /  wiii  continue  to  fist  rutes  on  &!l 
ARRL  contests  based  on  th&  previous 
yearns  contest  rules  with  reference  to 
the  appfopn'ate  issue  of  QST  to  check 
for  any  changes  or  updates.  AH  other 
contest  tnformation  wiil  be  the  latest 
available  at  pre^  time.  —  Bob 
WA JSCX 


Oscar  Orbits 


Os 

car  SO 

rbital  Infffirmatian 

0 

seer  7  Orbital  Inlormatian 

Orbit 

Date 

TiniE 

Longituda 

Orbit 

Date 

Tims 

Longltud? 

(June) 

(GMT) 

of  Eq. 

(June) 

(GMT) 

of  Eq. 

Crossing  ~W 

Made 

CrDssing  '1 

16584 

1 

0058:54 

70.2 

A 

7058 

1 

0141:43 

75.2 

16597 

2 

0153:50 

83.9 

8X 

7070 

2 

0041 :03 

60.1 

16609 

3 

0053:46 

68.9 

A 

7083 

3 

0135:20 

73.6 

16622 

4 

0148:42 

S2.7 

8 

7095 

4 

0034:40 

58.5 

16634 

5 

0048:38 

677 

A 

7108 

5 

0128:57 

7Z0 

16647 

6 

0143:33 

81  4 

B 

7120 

6 

0028:18 

56.9 

T6S59 

7 

0043:29 

66.4 

A 

7133 

7 

0122::^ 

70.4 

16672 

8 

0138:25 

80.2 

B 

7145 

8 

0021:56 

55.3 

16634 

9 

0038:21 

65.2 

AX 

7158 

9 

0116:12 

68.  B 

16697 

\0 

0133:17 

78.9 

B 

7170 

10 

0015:32 

53.7 

16709 

11 

0033:13 

63.9 

A 

7183 

11 

0109:49 

67,3 

16722 

12 

0128:08 

77.7 

B 

719S 

12 

0009:09 

52,1 

1 6734 

13 

0028:04 

62.7 

A 

7208 

13 

0103:26 

65.7 

16747 

14 

0123:00 

76.4 

B 

7220 

14 

0002:47 

50.5 

16759 

IS 

0022:56 

61.4 

A 

7233 

15 

0057:04 

64.1 

16772 

16 

0117:52 

76,1 

BX 

7246 

16 

015t:21 

77.6 

16784 

17 

0017:48 

60.1 

A 

7258 

17 

0050^41 

62.5 

16797 

18 

0172:43 

73.9 

B 

7271 

IS 

0144:58 

76,0 

16809 

19 

0012:39 

58.9 

A 

7283 

19 

0044:18 

60.9 

16822 

20 

0107:35 

72.6 

B 

7296 

20 

0138:35 

74.4 

16834 

21 

0007:31 

S7.6 

A 

7308 

21 

0037:55 

59.3 

16847 

22 

0102:27 

71.4 

B 

7321 

22 

0T32:12 

72.9 

t6869 

23 

0002:23 

56.4 

AX 

7333 

23 

003T  33 

57.7 

16872 

24 

0057:19 

70-1 

B 

7346 

24 

0125:50 

71.3 

168S5 

25 

0152:14 

83.9 

A 

7358 

25 

0025:10 

56  J 

16897 

2B 

0052:10 

699 

B 

7371 

26 

0119:27 

69.7 

16910 

27 

0147:06 

02.6 

A 

7383 

27 

0018:47 

54.5 

16922 

2S 

0047  02 

67,6 

B 

7396 

28 

0113:04 

68.1 

16935 

29 

0141:58 

81.4 

A 

7408 

29 

0012:24 

52-9 

16947 

3^ 

0041:54 

66-4 

BX 

7421 

30 

0106:41 

66.5 

w 


I  will  be  glad  to  help  wfth  any 
phase  of  amateur  licensing.  We  kild 
continuing  education  classes  for  ham 
licensing  whenever  demand  warrants. 
Interested  parties  are  invited  to  visit 
the  school's  club  station,  or  feel  free 
to  calL 

RicKardBley  WB4GVA 

Catawba  Valley  Technical  Inst. 

Hickory  NC  2B601 

(704)  327-9124 

I  would  be  very  happy  to  be  of 
assistance  to  any  prospective  ham  in 
this  area  wtio  is  in  need  of  help. 

Devid  A.  Deem  WA3ZX) 

3  Hawthorrw  Lane 

Rosemont  PA  19010 

(2151  525-2684 


Please  add  my  name  to  your  ham 
help  list.  I  would  also  like  to  kruiw  if 
you  know  of  any  clubs  in  this  area. 

J.  Bryan  Loofbourrow 
PO  Box  1237 

Mountamside  NJ  07092 

Wanted:  adjustment/irstallation 
instructions  for  Hy  Gain  TH-2  3^band 
2  element  beam  antenna.  Be! Leva  this 
antenna  was  built  about  15  years  ago 
—  it  uses  blue  phenolic  tr^ps  similar  to 
"slim  line"  traps  in  12AVS  venical. 

WilliamW.  MijessigK4FD 

3156  Graham  Road 

Falls  Church  VA  22042 

I  would  appreciate  a  manual  or  a 
copy  of  the  schematic  diagram  of  a 
Model   103B  Hewlett-Packard  oscillo- 


scope. I  will  be  glad  to  pay  for  copies 
and  postage. 

CImide  Blake^lee  WB6GHZ 

C/O  Mills  H»gh  School 

400  Murchi^jn  Drive 

Millbrae  CA  94030 


Help! 


Leonard  J.  V^nella 

172  trvinf  Ave. 

Floral  Park  NY  11001 


I'll  be  glad  to  help  newcomers, 

Ro$S  N.  Dunn  i  ho  u  WN5M2Z 

516  S.  Cedar  Box  134 

Shattuck  OK  73858 


I  need  help! 

William  Cranfofd 

1096  Atlanta  Rd.  Lot  D-39 

Marietta  GA  30060 

(404}  424-1473 


Tracking  ffie  HAMBURGLAR 


SWIPED:  SBE  -  Linear  Systems  -SB 
36,  professional  type  amateur  radio 
transceiver  with  "SB  36-ACP  speaker 
and  power  supply,  S/n  71128,  base 
station,  brushed  chrome  face,  black 
cabEnets.  Couner  ^COP  50  HL,  VHF 
monitor  radio,  hi  and  lo  band. 
Brushed  chrome  face  and  knobs,  btack 
body.  Cpurier  ^COP  75,  VHF  auto- 
rnatic  scanner,  hi  band.  Brushed 
chrome  face,  bJack  body.  These  items 
were  taken  January  26,  1976  from 
South  Fork  Electronics  Corp,,  36 
Hampton  Road,  Southampton  NY. 


SHANGHAIED:  HW  202  transceiver 
s/n  09512.  Has  following  crystals  in- 
stalled: 07-67.  34/94.  Had  WB0QGF 
engraved  on  outside  and  inside.  Joel 
Humpke  WBOQGF,  516  Zion  St., 
Aurora  CO.  Taken  March  1,  1970 
from  parking  tot  of  radio  station 
KLMfSf. 

ROBBED;  Standard  826IVI  s/n 
010230,  Cobra  200  s/n  30900140 
<220  MH2  rigL  Both  modified  with 
type  N  rf  out  connectors.  Contact 
WA2CSE,  516-546  257  K 


STOLEN:  Clegg  FM  27B  s/n 
27043  1640  taken  in  Huntir^on, 
New  York  on  February  21,  1976. 
Also  Toochtone  pad  and  tone  burst 
generator  m  minibox.  Report  to 
Suffolk  County  Police  2nd  Precinct  or 
call  Dave  Metal  W2FTH,  home 
864-1 130,  or  business  368-2200, 

ABDUCTED^  Clegg  FM-DX,  2/19/76; 
Boston,  Mass.  Siide  bracket  riveted  to 
top,  s/n  -056-,  Police  ID 
=  141 44931 4PTH.  WB2ZSD  -  Call 
201-263  0376,  anytime. 


FILCHED:  Reatisttc  pocket  scanner 
has  SSN  095-42-1 177  engraved  on  set. 
Stolen  February  29,  !976  at  PPRAA 
Swap f est,  Peterson  FiekJ  CO,  Please 
notify  poiioe  dept.  or  James  R.  Etnolf^ 
12149  N.  Rney  Ln.  Rd.,  Parker  CO 
80134,  303-841  2105. 

LOOTED:  Icom  230  s/n  2403831 
taken  from  my  car  on  2/21/76  in 
Bellows  Falls,  Vermont.  Anyone  using 
it  after  tfiat  date  will  self  destructl 
Tom  Abare  K1VNE,  22  Lockwood 
Street,  Bellows  Falls,  Vernnont  £B101, 
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6-Meter  T 1/ 1  7 
2-Meter  I  VI  I 

Qur  beautiful  twin -cavity  bandpess  f1  Iters  provide 
6SUfE-FUJ3C£  protection  from  recti vi rig  or  ra^Hatiing 
iTtterference  oiitslde  the  Amateur  band^  eliminatlrg 
dftsense  artti  IntflrmQi  from  cpmrnerdal  slgnaK  ivhlle 
purifying  yoyr  ■ewlSSloriS  and   Insuring  against  TVI . 

Varden  Electronics  Company 


FOR  ADDITIONAL  INFORMATIOM 
AND  RESERVATIONS,  IVRITE  TO: 
ARRL  NATIONAL  CONVENTfON. 
c/o  SLATS  COUNCIL 
2450  SOUTH  QUITMAN 
DENVER.  COLORADO  e0219 


SUB-MINI  *TOUCH  TONE  ENCODER 

SMALL  -  ONLY  & /U   D  X  1    U2   W  X  2   H 
12  DIGIT  -  QUALITY  PRODUCT 

COMPLETELY  SELF  CONTAINED 
XTAL  CONTROLLED  -  EASY  INSTALLED 

B  PLUS,  B  MINUS  AND  TONE  OUT 
GOLD     PLATED     DOUBLE     FACED     PCB 

COMPLETE  1 6 9. 9  &  CWQ 
COD  2  0  PERCENT  DEPOSIT 

GAMBER  ELECTRONICS 
3  4  0  0  Beaucrest,  Hamaburg,  PA  1 7 1 1 1 

SHIPPING  AND  HANDLING  $1.66 
PA  Res  Add  Sales  Tax      *Reg  TM  AT  and  T 


Resistors  available  m  standard  values  —  %  watt 
—  10%  43d  each,  4.25(i  multiples   of  20  per 
value,  4M  multiples  of  1 00  per  value. 
SASE   for   free  price   list.  '7f  we  don't  h'st  it, 
request  it,  well  get  it" 

£Mo-^  Qkdmid  Safe 

Box  B30,  Ctiase.  B,C,  Canada  VOE  IMO 


SST  T-1  RANDOM  WIRE  ANTENNA  TUNER 


All  bard  <jptrAiioi(i  (150- TO  mrtBrs)  wrth  cnofi 
anv  TUKtom  Ira^ht  ««iiq.  ZOO  wan  pawot 
ombilitv.  litaJl  fftr  i>«tr4bhp  r^  Kdi™  apar^- 
ilinn.  A  -mull  far  FMid  -Pny-  Si  J*'  Z  x  4Si  k 
2-^Sl'9.  BuH1-in  ncDn  tuiiHup  indif^ior.  Ounran 


cowipAtrt 


EASV    TO     USt. 


SST       electronics. 


•  •  •  only  S23.35 

P.O.  6 OK  r     Lffwndsle  CA      30260 


TUFTS  SERVICE  CENTER 

Top  quality  (expensive)  service 


WE  HA  VE  fTi/V  STOCK  AND  WE'RE  OPEN . . . 

Try  your  rig  out  right  at  the  store  before  you  buy  ,  ,  . 
take  it  with  you.  Use  it  on  the  way  home  .  .  .  plug  it 
in  the  cigarette  lighter  socket 

WE  Ci4/?/?K  Everything  (except  Kenwood)  SO 
YOU'LL  FIND  WHAT  YOU  WANT.  See  the  latest 
hottest  ham  gear  in  action 

OPEN  9AM  TO  9PIV1  MONDAY  THROUGH  SATURDAY! 
BankAmericard  •  Master  Charge  •  Cash  ,  . .  too! 

Buy  by  PHONE! 


We  have  Crystals  ,  . ,  Antennas  .  .  .  Books  .  .  . 
incredible  annoum  of  stuff.  All  sorts  of  ham  gear 
Accessories  ,  .  .  want  to  see  slow  scan  working? 

WE  CAN  HELP  WITH  INSTALLATIONS 
DO  IT  YOURSELF  CHECKUP  CLINIC 


an 


III 


TUFTS 


Radio  Electronics 

38e  Main  St..  IVlQdford  MA  02r55 
Phnn&:  6t7  395-82fiO 


NEW  MULTI-BAND    ANTENNA 


The  UR     "FRIPOLf 


TP* 


r      Afat. 


Sox  SfiO'Jl 
Telephone 


RadfoCo,.tfe(>t  SI 
El   ?^to,  n  ?55Z6 


Euarariteed.    0'        f\?ii.   Pend. 
SO  to  B  Jleters  pti^s  160!     5.  SWL  Bands. 
eui1t-1r»  bjluft,  1  KM  rCAS  rating. 

Bil  to  ISO  ft  1nverted-V  or  \w^i^mU^, 
Atf^ilaiTlE  in  kit  form  or  assembted. 
Ki  t  aOK    SS4 ,^  casli  PPU  in  USA . 
fJt  toK*-ftF  with  100  ft  e/U  foam  ciiile 
and  twfl  PLS5^    $62.95  cash  PPD  in  USA, 
Texa^  residents  add  5«"  s^^es  t»!t. 
Order  dii-€ct.     Mastei*  Charge  accepted. 
!>end  stampfi-d  envelope  for  infortufttiofl. 


Keyer  Module 


$40 


TWs' new,  low<:osJ,  tWD<HLince 
keyer  modute  hm  ii\.  squeeze  or  rHDrmal  0|>eralkMi,  yet 
draws  less  Jfian  one  ma.  ,key  down  \  Alt^ich.a  9v  trartsistor 
battery  and  focBet  it!  hm  dct  dasti  atxJ  space  memories; 
Use  with  3ny  key  tevef  and  4  to  16  vdc  soyrce,  Write  or 
caH  forbradiLJre.  (303)79^-7234.  Dealer  inquiiles  invited. 


■WfWf"^P^W^^Bi" 


L^lM^ 
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THE  ORIGINAL 
•BRIDGE'! 


$21.95 

im  SliO  FOR  POSrAGfl 

Reads  fonward  power 

and  SWR 

simultaneously. 

Handles  full  legal  limit. 

Usable  3  thru  150  Mhz. 

Small  enough  for 

mobile  use. 


Quement  Electronics 

1000  So.  Bascom  Ave, 

San  Jose,  Ca  35128 

CHLIFOIINIil  RESIDEHTS  HDB  SJIUS  T*X 

NEW     •     UNEQUALLED    •     VALUE 
MINIATURE  SOLID  STATE 


VIDEO 
CAMERA  KIT 


A  UNIQUE  CAMERA  KIT 

FEATURING  A.  ..  100  X  100  BIT 

SELF  SCANNING  CHARGED 

COUPLED   DEVICE 


INCLUDES  THE  FOLLOWING 

UNIQUE  FEATURES.    . 
FOUND  IN  FAn  MORE 
EXPENSIVE  CAMEflAS 
IF  AVAILABLE 

•  COW  'JOLIAGE  SUPPLY  \0(^ 

BATTEfltESi  +  5  Ai^O  ±  1 5  VOLTS  I 


*  SiNSlTJVt  TO  INFRA  RED  AS 
WELL  AS  VISIBLE  iK*HT 

*  MAY  B£  U36D  fOfi  Ifl 
SURVEILLANCE  WITH  A^HR 
LlOHT  SOURCE 

*  EXCELLENT  FOR  STANDAFiD 
SLinVEILL*iNCE  WORK  SECAUSE 
Of  ITS  UGHT  WEIGHT  ANO 
SMAU  SJJE 

*  ALL  COWPOMENTS  MOUNTED 
ON  TWO  PAFlALLEL  3'  >  6' 
SlMGl^eStMD  BOARDS  TOTAL 
WEIGHT  UNOEfl  2  LBS 

*  WAV  BE  WIR60  ev  PeRSON 
WITH  SOME  TECHNICAL 
EXPERIENCE  MV  4^  MRS 


StJP^R  UNPEUEVABLE 


ONLY 


225 


MAY  BE  USED 
WITH  AMATEUH 
RADIO  FOn  VIDEO 

USED  FDR  CHAflAC- 
TEfl  RECOGNITION 
FOR  COMPUTERS 
WITH  EXTERNAL 
CIRCUITS 

MAY  BE  USED  IN 
A  VACUUM,  UN- 
DER WATER,  HIGH 
ALTITUDE,  AND 
IN  MAGNETIC 
ENVIRONMENT 
BECAUSE  THERE 
tS  NO  HIGH 
VOLTAGE  OR 
MAGNETIC 
DEFLECTION 


WE  SUPPLY  ALL 
SEMICONDUCTOflS. 
BOARDS,  DATA  SHe^TS, 
DIAGRAMS,  RESISTORS 
AND  CAPACITORS. 


SORRV  WE  DO  WOTFUMEVISH 
THE  CASE.  THE  UEN^E.THE 
BAttERlES  <0R  SUPPLY!. 
ADO  S2.00  I^OSTAGE  ANO 
HANDLING.  PLUS  5^,00  FOR 
ALL  IC  SOCKETS  f OPTION  ALI 


SOLID  STATE  SALES 

P.O.  BOX  71 
SOMERVJLLE.MASS  021  43 

rii   161  7f  547  7053 


ECONOMY  LINE 

Two  New  VHP  FM 
Transceivers  at  '189.'°  Each 

(special  package  prices  for  club  groups) 


THE  ALL  NEW 


FM'76 


WITH 


mi 


l:£U:j.  :l 


WATTS 
FOR  220  MHz 


^  U    }     \ 


AND  THE 


Ai7 


%J'V 


MARKS 


WITH 


■rzv 


u*B  ' 


►*- 


yr7> 


fh 


;  i\-\  ' 


FOR 


WATTS 
METERS 


Both  of  these  units  PROVIDE  1 2  Channels  •  Individual 
trimmers  for  Receiver  and  Transmitter  crystal  Netting 
•  Big  Gear  Panel  Meter  •  Superb  Receiver  •  Crisp  Gear 
Audio  on  Receive  and  Transmit  •  Rugged,  Compact, 
Attractive, 

Crystals  in  stock  only  $8.00  per  pair  installed  and  netted, 

Call  toll  free 

today  for  descriptive  literature 

or  to  order  any  Clegg  products. 


208  Centerville  Road,  Lancaster,  PA  17603 
Toll  free  sales  &  services  -  Phone  {800)  233-0250 
In  Pa.  caM  <717)  299  7221  (collect) 
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from  page  25 

your  probleiri  and  offer  simple  con- 
crete suggest mn£  towards  finding  a 
quick  solution.  Most  of  all,  he  is 
dedicated  to  uniting  the  diverse 
factions  and  geographic  areas 
admiriistered  by  SCR  A  and  thereby  to 
building  SCR  A  into  an  organization 
that  will  serve  the  ne^s  of  all  mem- 
bifs  as  well  as  those  who  are  now 
noft-rnembers  opefattng  unsancttoned, 
yncoordinated  sysierris.  His  goal  seems 
to  be  one  of  "promoting  coordination 
through  promoting  friendship/' 

He  has  already  taken  some  affirma- 
tive sieps  in  that  direction  including 
dividing  the  existing  technical  com- 
mittee, heart  of  SCR  A,  into  two 
skib' committees.  Staffed  by  the  best 
expertise  he  could  muster^  those  in- 
volved with  the  development  of  two 
meters  administer  the  affairs  of  two 
meters,  and  in  a  like  manner,  those 
involved  in  220  MHz  are  determining 
the  future  of  that  band.  The  best 
experts  of  each  are  working  toward  a 
bf  ight  future  for  each. 

**Why  do  this?"  you  may  ask. 
Simply,  wfio  knows  more  aboot  220 
MHi  ttian  vhose  piorieeritiig  it  at  this 
time?  If  growth  and  development  of 
thai  band  are  to  avoid  all  the  pitfalls 
and  headaches  that  befell  ttie  growth 
of  2  meters,  then  it  must  have  the 
proper  guidance.  Fred  Deeg  K6AEH 
of  WR6AFM  is  head  of  the  220  task 
force  sub-committee  that  will  oversee 
this  development. 

At  present.  Bob  himself  is  heading 
Up  the  two  meter  subcommittee  (1 
told  you  he  was  the  kind  of  person 
that  indeed  does  gei  involved),  and 
has  gotten  hold  of  some  of  the  finest 
talent  in  the  two-way  communication 
industry,  who  also  happen  to  be  ama- 
teurs concerned  with  the  positive 
growth  of  VHF,  to  serve  on  this 
committee.  1  have  already  noted  the 
part  that  Jim  Hendershot  wiEl  play, 
and  tn  addition  to  Jtm,  you  will  find 
such  people  as  Ray  Vonnuman 
K6PUW.  fgeal  McKie  WA6KLA,anda 
myriad  of  others  selected  for  their 
technical  ability  and  overall 
knowledge  of  the  probiemis  of  the 
geographic  areas  they  represent. 

The  basic  purpose  and  intent  of 
SCR  A  has  not  changed.  It  is  still  the 
same  organization  that  started  four 
years  ago  to  iron  out  the  mess  that 
was  two  meters  in  Southern  California 
before  its  arrival.  People  like  Dick 
Ptanagan.  Skip  Clark,  and  Bill  Car 
pemer  have  taken  tt  from  its  very 
infancy  to  where  it  is  now.  In  the 
prooe^.  much  was  accomplished,  and 
at  the  same  time  many  mistakes  were 
made.  From  tfie®  mifiakes,  ttiougK 
hat  come  possibly  the  rnost  viable  of 
all  coordinating  organizations  to  be 
found  anywhere  in  the  nation,  one 
thai  I  personally  feel  proud  to 
support.     SCR  A     learned     from     its 


mistakes,  was  never  too  proud  to 
admit  that  they  vvere  made,  and  has 
used  this  accumulated  knowledge  to 
benefit  the  entire  Southern  California 
FM  community.  Now  with  a  broad 
based  new  directorship,  this  organiza- 
tion is  again  out  to  conquer  new 
horizons  and  faces  the  future  hoping 
to  bring  more  constructive  coordina- 
tion to  the  Southland.  Ah  ihey  ask  is 
tfie  continued  support  of  those  wtto 
have  worked  to  build  the  or^niza- 
tion,  and  more  important,  the  support 
of  those  who  intend  to  work  toward 
future  development  of  two  and  220. 
M^aybe  the  term  "pirate  repeater"  will 
soon  be  a  thing  of  the  past  here  tn  the 
Southland.  It's  a  good  goal  to  work 
towards. 

This  then  brings  us  to  another 
important  topic,  but  aiso  brings  a 
problem  for  yours  truly.  It  involves  a 
coordinated  repeater  facing  inter- 
ference from  the  users  of  an  uncoor- 
dinated system  that  took  up  operation 
on  the  same  channel  pair,  ^'Why 
then/'  you  may  ask,  "shotild  this 
cause  old  *\Jf'  a  fwohlemr  Well, 
you  see,  1  happen  to  be  involved  with 
one  of  the  two  systems  in  the  oontro- 
versy  (ttie  coordinated  one,  thank- 
fully) and  am  tfierefoce  torn  betv^^en 
my  outlook  as  a  repeater  user  and 
maintaining  my  aedibility  in  this 
column. 

Therefore,  1  hope  that  the  foflow- 
irvg  is  a  solution  to  my  dilemma,  and 
one  that  meets  with  your  approval* 
Rather  than  personally  commenting 
on  the  matter,  1  am  writing  to  the 
licensees  of  WR6ABB  -  PARC,  Los 
Angeles  (coordinated),  and  WR6AFR 
—  Juniper  Hills  (unsanctioned I  I  will 
publish  the  response  of  both  unedited, 
I  will  also  publish  the  final  report  of 
the  SCR  A  technical  committee  and 
thereby  permit  you  to  make  your  own 
judgments  and  find  your  own  conclLh 
sicns. 

As    a    member    of   the   board   of 

directors  of  the  Palisades  Amateur 
Radro  Club,  owners  of  WR6ABB,  and 
a  cof>trol  station  for  that  system,  my 
persor^al  views  on  ttie  matter  must 
remain  mine,  and  I  hope  that  the 
method  I  have  chosen  to  report  on 
this  meets  with  your  approval  and 
more  im  porta  nt,  that  it  thereby 
permits  me  to  retain  my  credibility  in 
your  eyes.  Believe  me,  it  is  a  very 
tough  position  to  find  oneself  in  and  I 
hope  you  never  face  tfie  same 
problem. 

As  usual,  we  have  run  out  of  space 
before  runnirvg  out  of  topics.  fMo,  we 
didn't  forget  our  Guatemala  wrap-up, 
ttie  complete  AiP  story,  the  latest  in 
public  reiatior^,  arnl  a  myr^d  of  other 
Things.  Ac  least  you  know  we  will  have 
some  goodies  for  you  next  month.  See 
you  then. 


NOTE:  The  Pottstown  Area  Repeater 
Team  Hamfest  and  Flea  Market,  to 
liave  been  held  on  May  23  as  Usted  on 
page  1 28  of  our  May  issue,  has  been 
canceled. 

DULUTH  MN 
MAYS 
The  Twin  Ports  FM  Ctub  swapfest 
will  be  held  May  8  from  11  am  to  3 
pm  at  the  First  Methodist  Church,  6th 
Ave  East  and  Mesaba  Ave,  Duluth 
(VI N.  Taik-in  34/94-  Advance  registra- 
tion $1,  at  the  door  $1.25,  booth 
space  S.75.  Write  WA0BJY  for  more 
Information, 


SEABROOK  NH 
MAYS 

The  Hossiraders  Third  Annual  Ta it- 
gate  Swapfest  will  be  held  Saturday, 
May  8,  at  U  am  at  Addams'  Camp- 
ground, Route  286,  Seabcook  NH  ofi 
Route  95  at  the  Mass-NH  border. 
Admission  7N,  dealers  included,  no 
commissions  or  percentages.  Excess 
revenues  benefit  March  of  Dimes  birth 
defects  campaign.  FM  clinic  sponsored 
by  Saddleback  Repeater  Association. 
Talk-in  .52,  .40  00,  and/or  3940  kHz. 
If  any  questions,  SASE  to  WAI IVB, 
Box  32,  Cornish,  Maine  04020- 

GREEN  BAY  Wl 
MAYS 

The  Green  Say  Mike  and  Key 
Club'$  Elect ronJc  Hobby  Swap  will  be 
held  on  Saturday,  May  8,  1976  from 
0800  to  1600  at  the  Army  National 
Guard  Building.  800  N,  Military  Av,, 
Green  Bay  Wl.  Talk-in  on  146.94.  Ont 
dollar  at  the  door.  Located  on 
Business  41,  Easy  to  find, 

COLUMBUS GA 
MAY  8-9 

The  Columbus  Amateur  Radio  Club 
(Georgia)  h  holding  its  annual  Ham- 
fest on  Saturday  and  Sunday,  May  8 
and  9th.  The  hamfest  will  be  at  the 
Fine  Arts  Building,  Columbus  Muni- 
cipal Fairgrounds,  Columbus,  Georgia, 
For  furtfier  information  contact 
Dennis  Hand,  Jr,  K41CR,  Rowte  h 
Box  172 A,  Ca&ula  GA  31804. 

FORT  WALTON  BEACH  Ft 
MAY  9 
The  Playground  Amateur  Radio 
Club  win  hold  its  Sixth  Annual  Swa(> 
test  Sunday,  May  9,  1976,  from  Sam 
until  4  pm  at  the  Fort  Walton  Beach 
Fairgrounds.  Registration  $1.50 
advance  —  S2  at  door.  Free  swap 
tables.  For  hotel  and  other  informa- 
tion wriite:  Swapfest  Committee,  PO 
Box  873,  Fort  Walton  Beach  FL 
32S48. 

SOUTH  CAROLINA 

eiCENTENNIAL 

AMATEUR  RADIO  WEEK 

MAY  10^16 

South  Carolina  State  Governor 
James  B.  Edwards,  has  issued  a  pro- 
clamation declaring  May  iDth  through 
May  16ih,  1976  as  Btcentennial  Am  a 


teur  Radio  Week  for  South  Carolina. 
He  encourages  all  amateur  radio  cfubs 
in  the  state  to  take  part  in  this 
activity.  The  Holiday  VHF  Soctely  of 
Charleston  will  be  operatirtg  a  special 
events  station  "AA4SC'  during  the 
14th,  15th,  and  16th  of  May  from  the 
Governor's  Mansion  in  Columbia, 
South  Carolina.  This  special  station 
will  operate  CW/SSB  on  10  through 
80  meters,  FM  on  2  meters,  srwJ  2 
meter- 10  meter  Oscar  satellite 
communications.  A  special  com* 
memorative  certificate  will  be  made 
available  to  stations  making  contact 
with  AA4SC. 

WEST  LIBERTY  OH 
MAY  16 

The  Champaign  Logan  Amateur 
Radfo  Club  is  holding  its  6th  Annual 
Flea  Market  and  Auction  on  May  16, 
1976  starting  at  12  pm  at  the  West 
Liberty  Lions  Park  at  West  Liberty, 
Ohio.  Free  admission,  trunk  sales  and 
tables  SI. 00,  door  prizes,  Talk-tn  on 
146.52  and  146.13/73. 

JAFFREYNH 
MAY  15 

The  1st  Annual  Fly  In  and  Flea 
Market  will  he  held  Saturday,  May  15, 
1976  at  the  Jaffrey  Municipal  Airport 
(Silver  Ranch}  in  Jaffrey,  New  Hamp- 
shire, 73  Ma§&ztfw  will  host  the  event. 
Picnic  facilities,  food  starKi,  great  ice 
cream,  horseback  riding  aval  fable  at 
SiKref  Ranch  stabEes  across  the  road 
from  the  airport  1200  yds).  Plenty  of 
harvgar  space  for  exhibitors,  etc.  Come 
one  —  come  all  —  if  you  can't  fly  — 
drive  —  but  get  here.  Jaffrey  is  6  miles 
south  of  Peterborough  on  U.S.  Rte, 
202, 


EVANSVILLE  IN 
MAY  16 

The  Annual  Evansville  Hamfest  will 
be  held  Sunday,  May  16th,  1976  at 
the  Vanderburgh  Co.  4H  Center  (8 
miles  north  of  Evansville  on  Highway 
41 L  Large  indoor  flea  market  area, 
displays,  grand  prize  (HR7MS),  door 
prkes,  and  auction  sponsored  by  ttie 
Tri- State  Arr>ate«r  Radio  Society. 
Lunch  will  be  available  and  admisson 
ts  free.  Talk  in  on  147.75/.  15  and 
146.62/.B2.  For  more  info  arKl  grarKJ 
prize  tickets  contact:  Tom  Dick 
WA9QDZ,  28S1  Wayside  Drive, 
Evansville  IN  47711,  (812)  476-2188 
or  Randy  Riggs  WB9RDS,  I5B2  Keck 
Ave.,  Evansville  IN  47711,  (812) 
464-3111. 

ROCHESTER  NY 
MAY  21-23 

The  43rd  Annual  Rochester  Harr^ 
festj  now  combined  with  the  New 
York  State  ARRL  Convention,  will  be 
held  the  weekervj  of  May  21  23,  ai 
tt«  Monroe  County  Fairgrounds,  near 
Rochester  NY.  Registration  In 
advance  {by  Mav  15)  is  S3.50;  at  gate 
$4,  Bar>quet  tickets  are  S8.50,  Un- 
limited outdoor  flea  market  space  is 
available  at  $1  per  parking  space. 
Indoor  flea  market  space^  available  by 
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advance  ordef  only,  is  SS  per  table. 
Ticket  orders  and  information  re- 
quests sfK^ufd  go  lo:  Roche^er  Ham- 
fest,  Bo^  1388,  Rochester  NY  14603, 

LAKE  DELTON  m 
MAY  22 

The  Yellow  Ttiur^der  Amateur 
Radm  CI  lib  will  sponsor  their  6th 
annual  hamfest  on  Saturday.  May  22, 
1976  at  the  Cell  Vtew  Hotel  in  Like 
Defton,  Wisconsin,  slarttng  at  10  am. 
Meetings  and  events  inclode:  swap 
shop,  OX,  VHF,  RTTY,  MARS, 
ARPSC,  hidden  transmitier  hunt, 
l&dtes  activities,  liars  contest  snd  an 
evening  banquet  with  entertainment 
including  something  new:  "The 
Kitchen  Maids/'  Grand  prize: 
Regency  HR2-B.  Admission  S7  in 
advance  or  $7.50  at  the  door  ($1.50 
or  S2.00  Without  the  banquet,)  For 
further  information  contact  Kenneth 
A  Ebfieter  KgCSC,  B22  Wauona 
Trail,  Portage  W I  53901. 

PORTLAMDME 
MAY  22 
The  Portland  Amateur  Wtrele^ 
Assocjation  will  hold  an  auctiof!  and 
dinner  at  the  Portland,  Maine, 
Ramada  Inn,  1230  Congress  Street 
(just  off  1295  Exit  5)  on  Saturday, 
May  22.  Auction  wilt  start  at  10  am, 
Dinner  wfll  start  at  6:30  pm.  For 
more  information  contact  Martin 
feeney  KlOYB,  33  Howard  Street, 
Portland  ME  04101.  Phone  (207) 
775-2274, 

SANDUSKY  OH 
MAY  23 
The  VacationlarKi  Hamfest  will  be 
held  on  Sunday,  May  23,  1976  at  the 
Erie  County  Fairgrounds  from  day- 
break till  3  pm.  Featuring  -  free 
camping  Saturday  night,  free  transpor- 
tation to  Cedar  Point  ferry  boat  dock. 
Bring  the  f amity  and  let  ttiem  visit  the 
greatest  amusement  park  in  the  U.S,A. 
Plenty  of  Uea  market  tabtes,  dealers 
welcome,  8  acres  for  trunk  sales.  Ist 
grand  prize:  I^X)  Watt  ac  gasolir>e 
ger^rator.  Tickets  are  SI.  50  in 
advance  —  S2  at  gate.  Flea  market 
vehicles  ST  each.  For  further  informa- 
tion or  reservations  write:  E.A.R.S., 
PO  Box  2037,  Sandusky,  Ohio  4487a 
Call  m  on  52-52. 

WILMINOTOISI  DE 
MAY  23 

The  Easern  Shore  of  Maryland 
Hamfest  Isecsorw*  ^inoal),  sponsored 
by  the  Ea^on  Amateur  Radio 
Society,  will  be  held  on  May  23,  1976 


rain  or  shine  from  10  em  to  4  pm. 
This  wit F  be  the  only  hamfest  this  year 
on  the  eastern  shore  of  Marvlarid  or 
Delaware,  south  of  Wilmington. 
Located  5  miies  north  of  Easton. 
Maryland  on  Rt.  =50  at  the  Talbot 
Co,  Agriculture  Center.  From  Balto- 
Wash.  go  across  the  Chesapeake  Bay 
Bndge  and  stay  on  Rt.  50  for  approxi- 
mately %  hour  after  crossing  the 
bridge.  There  will  be  tiamfest  signs 
and  taikin  on  52  and  94  simptex  and 
on  T 46.445- 147.045  repeater  fCam- 
bricigeL  Plenty  of  tables  and  chairs 
provided  and  reasonably  priced  food 
and  drinks  and  lots  of  room  ^id  tables 
for  tailgatefs.  S2  admission  and  S2 
tailgate.  For  info  contact:  Tim 
Meek  ins  K3RUQ,  PO  Box  805.  Cam- 
bridge MD  21613  (301)  223-8534, 

WABASH  IM 
MAY  23 

The  Wabash  County  Amateur 
Radio  Club  will  hold  their  3th  Annual 
Hamfest  Sunday,  May  23,  T976  at  the 
4H  Fairgrounds  in  Wabash,  Indiana. 
The  hamfest  wHI  be  heJd  rain  or  shine. 
There  wiM  be  a  large  flea  market  {no 
table  or  setup  charge),  technical 
forums,  bingo  for  the  XYLs,  free 
overnight  camping  with  ac  hookup, 
and  plenty  of  parking.  Lots  of  good 
food  at  reasonable  prices.  Admission 
is  $1.50  for  advance  tickets,  $2  at 
gate.  For  more  information  or 
advanced  tickets  write  to  Bob  Mitting, 
663  Morth  Spring  Street,  Wabash, 
Indiana  46992. 


KNDXVILLETN 
MAY  29-30 
The  Radio  Amateur  Club  of  Knox- 
vllJe  will  hold  its  annual  Greater 
Knoxville  Hamfest  on  May  29  and 
30ih  at  the  National  Guard  Armory, 
3330  Sutherland  Ave.,  N.W.  Activities 
will  include  an  indoor  and  outiioor 
flea  market.  Door  admission  SI  and  a 
chance  for  a  door  prize.  Tables  and 
space  rem  a  I  for  indoor  flea  market 
will  be  S2. 50  per  table.  There  wiU  bea 
banqyet  on  ttie  29th  at  8  pm  at 
Howard  Johnson's,  West  Town  at  S6 
per  person,  Talk^n  on  16,^6  —  34/&4 
and  3980.  More  information  by  SASE 
from  Edwafd  L  Melton  WB4JGF.  749 
Elkmont  Rd.,  Concord  TN  37922. 

BURHNGTON  KY 
MAY  30 
The  Kentucky  Ha m-O- Rama  will  be 
held  Sunday.  May  30,  1976  (Memorial 
Day  weekend)  at  Boone  County  Fair- 
grounds, Boflingion,  Kentucky.  Ten 
minutes    south   of   Cincinnati,    Ohio 


near  1-75-  Prizes,  forums,  XYL  pro- 
gram, exhibits  and  flea  market. 
Tickets  $1.50  advance.  For  more 
information  contacti  NKARC.  PO 
Box  31,  Fort  Mitchell,  Kentucky 
41017. 

TRENTON  TN 
MAY  30 
The  Humboldt  ARC  Hamfest  will 
be  held  Sunday.  May  30  at  Shady 
Acres  City  Park  in  Trenton  TN.  Flea 
market,  ladies  activities,  playground. 
COniaa  Ed  Holmes  W4iGW,  501  N. 
18th  Am,  Humboldt  TN  38343. 

VINTON  VA 
MAY  30 

The  Roartoke  Valley  Amateur 
Radio  Club  is  sponsoring  their  AnrHjal 
Hamfest  to  be  held  ai  tfie  Vinton  War 
Memorial,  Vinton  VA  on  Sunday. 
May  30.  1976.  Registration  will  be 
from  7  am  until  9  am  snd  tfw  Hamfest 
arid  Flea  Market  witi  be  from  9  am  to 
3  pm.  Registration  fee:  $1.50  ean, 
4/S5u  Tilk-in  freqtiencies  on  2  meters 
will  be  34/94,  28/38.  38/98.  and  94 
direct. 

FLUSHING  NY 
JUNE  5 

The  Third  Annual  Hall  of  Science 
Radio  Ctub  auction  and  f^ea  market 
wiEl  be  held  Saturday,  June  5  at 
World's  Fairgrounds,  Flushing,  L.I. 
Admission  Si. 00,  sellers  S2.00.  No 
sellers  commission  but  10%  fee  on 
auctioned  items.  Zoo,  boating, 
children's  farm,  art  and  science 
museums  adjacent.  Ffeld  Day  goodies 
galore.  For  more  information  write: 
Box  1032,  Flushing  NY  11352. 

WINFIELDPA 
JUNE  6 

The  Penn-Central  Bicentennial 
Hamfest  will  be  held  Sunday,  June  6 
at  the  Union  Township  Volunteer 
Firegrounds,  Winfield  PA,  11  miles 
south  of  1  80  on  Route  15.  Contests, 
auction,  flea  market  -  start  at  noon. 
Registration  $2:  XYL,  children  free, 
free  parking.  Contact  W3GPR. 

HUNTINGTON  WV 
aUNE  e 

The  Tri  State  Amateur  Radio  Asso- 
ciation (TAR A)  14th  Annual  Hamfest 
will  be  held  Sunday,  June  €th  at 
11:^3  am  at  Camden  Park,  Rt.  60 
West,  Hunttngton  WV,  Tafk-in 
W8VA/e  146.04-,64,  /I  $^.76.  and 
,34-,94,  For  more  information  and 
tickets  write  lo:  TAR  A,  PO  Box 
1295,  Huntington  WV  25715. 

BELLEVILLE  Ml 

JUNE  6 
The   Southeastern   Michigan  Ama- 
teur Radio  Hamfest  will  be  held  Sun 
day,  Jtine  6,  1976,  from  6  am  till  4 
pm.     at    tfie    Wayne    County     Fair 
grounds.     BelteviKe,     Michigan.     20 
minutes    from    Detroit,    tO    minutes 
from    Ann   Arbor.    194  at   Belleville 
Road  Exit.  F^turingi  irvJoar  exhibits, 


swap  and  shop,  trunk  sales,  food  and 
refreshments,  camping  space  adjacent 
to  fairgrounds  available  at  a  nominal 
free,  and  hotel  and  motel  reservations 
will  be  available.  5  major  prizes. 
Tickets  S2  advance,  S2.50  at  gate.  For 
more  information  and  tickets  write 
to:  Hamfest.  Box  1976,  Belleville  Ml 
48111.  Talk  in  37/97  rpt  -  52  sim^ 
plex.  Sponsored  by:  A.R.f^.O.W. 
Repeater  lnc.,WR8ADH. 

OLD  WEST8URY  NY 
JUNES 

The  Electronic  Flea  Market  spon 
sored  by  L.I.  Mobile  Amateur  Radio 
Club  (LI MARC}  will  be  held  Sunday, 
June  6.  1976  Irom  ^m  to  4  pm  {rain 
date:  June  20)  at  the  N.Y,  Institute  of 
Technology,  Rte.  25 A  and  Whimey 
L.ane.  Admission  SI  per  buyer:  S2  per 
space  seller.  For  additional  informa- 
tion call  W2KPQ  (516)  938-5661, 
Talk-in  on  25  85, 

MANASSAS  VA 
JUNE  6 

The  Ole  Virginia  Hams  A.R-C.  is 
sponsoring  its  second  annual  Mki 
Atlantic  area  "Quality"  Hamfest  for 
Sunday,  June  6,  1976,  at  the  Prince 
William  Coumy  Fairgrounds,  Route 
234,  %  mile  south  of  Manassas,  Va. 
Directions:  take  1-95  to  Route  234  at 
Dumfries,  Va.,  or  L66  to  the  Manassas 
exit,  then  south  on  Route  234. 
Talk  in  on  146.37  97.  147.84-24  and 
146-52  simplex.  Featuring  -  large 
display  and  exhibit  area,  electronic 
flea  market,  snd  door  prizes.  For 
more  information  and  advanced  regis- 
trations write  to:  WA4GVX,  1708 
Sharp  Drive,  Woodbridge  VA  22191, 

PISCATAWAY  NJ 
JUNE  6 

The  Tri-County  Radio  Association 
inc.,  flea  market  will  be  held  June  6, 
1976  at  Nick^s  Grove,  318  William 
Street,  Pi  sea  ta  way  NJ.  Opens  at  10 
am,  admission  $1,  tables  $4,  half 
tables  S2,  Door  prizes.  Talk- in  146.52, 
147.855/147.255.  For  further  infor- 
mation call  (201)  725.0778  or  (201} 
752  4307  or  write:  PO  Box  412, 
Scotch  Plains  NJ  07076. 

PRINCETON  IL 
JUNE  6 

The  Starved  Rock  Radio  Club  Ham 
test  will  be  heid  June  6  at  ihe  Bureau 
County  Fairgrounds,  Princeton, 
Illinois^  same  place  as  last  year.  Free 
coffee  and  doughnuts  fiom  ID  to 
10:30  am.  Camping  and  trailer  space 
on  a  first  come  first  served  basis  for  a 
nominal  tee^  Official  dedication  of 
Starved  Rock  Repeater  by  ARAL 
officials.  AdvM^ce  registration,  SI. 50 
until  May  20,  after  tfiat/or  at  gate 
$2.00.  For  more  complete  informa- 
tion, motel  list,  maps,  etc.,  furnish 
long  SASE.  For  reply,  write:  Starved 
Rock  Radio  Club  W9MKS,  RFD  =^1, 
Box  171,  OgleMsy  IL  61348.  (815) 
667-4614. 

SIOUX  FALLS  SO 
JUNE  12  13 

The  Sioux  Fails  Amateur  Radio 
Club,     Inc.    and    the    Sioux    Vafley 
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Repeater  A^sociatton,  Inc.  will  hold 
the  1976  South  Dakota  Ham  Picnic  in 
SicHJK  FaMs  on  June  12  and  13  at  the 
Sioux  Empire  Fairgrounds  on  Sioux 
Fall*'  west  side,  16  mile  east  of  Inter- 
state 29  and  the  1 2th  Street  off  ra:mp 
-  foiloww  the  "QSY"  signs.  A  talk-in 
will  be  on  3950  kH^  by  the 
S.F.A,R,a  Ciub  station,  WOZWV, 
Members  of  the  S.V.R.A,  will  provide 
information  and  assf stance  on  the 
WR0ACK  16/76  fepeater.  For  Further 
information,  please  send  an  SASE  to 
Sioux  Falls  Annateur  Radio  Club,  PO 
Box  31,  Sioux  Falls  SO  ^101. 

ATLANTA  GA 
JUNE  12  13 

The  AT^RL  Southeastern  Division 
Convention  and  the  Atfanta  Ham- 
Festival  1976  wilt  be  held  on  June 
12' 13th  at  Dunfey's  Royaf  Coach 
Motor  Hotel,  1-75  at  Howell  Mill 
Road,  Atlanta  GA.  Special  Ham- 
Festival  rates  of  Si  6  smgle,  $21 
double  are  in  effect,  tnd^vidual  re§is- 
tratian  is  S3  in  advance,  S4  at  door; 
famtiv  registration  $S  in  advance,  S@ 
at  door.  Flea  market  spaces  (out- 
doors) are  S5  each,  first  comep  first 
served^  For  more  information  and 
pre-registration  forms,  write:  Atlanta 
HamFestival  1976,  53  Old  Stone  Mill 
Road,  Marietta  GA  3CX162  or  tele- 
phone area  (404)  971 -HAMS  day  or 
night. 

WILLOW  SPRINGS  IL 
JUNE  13 

The  19th  Annual  ABC  Ham f  est  wtit 


he  held  Sunday,  June  13,  1976  spon- 
sored by  the  Six  Meter  Club  of 
Chicago^  Inc.  Located  southwest  of 
Chicago  at  Santa  Fe  Park,  91st  and 

Wotf  Road,  Willow  Springs  IL 
Advance  registration  $1.50;  at  the 
gate  S2  00.  Large  swap  row,  picnic 
grounds,  AFMARS  meeting,  refresh- 
ments. Advance  tickets  from  Don 
Marquardt  K9S0A,  PO  Box  79,  Lyons 
\  L  60534  or  any  club  member.  Talk-in 
on  146,94  FM  or  WR9ABC  37-97 
(PL2A). 

GRANITE  CITY  IL 

JUNE  13 
The  EgvPtian  Radio  Club.  Inc., 
W9AIU  Hamfest  will  be  held  Sunday, 
June  13,  1976  at  the  club  house 
located  north  of  GraniieCity.  Illinois, 
%  mile  south  of  tf>e  Old  Chain  of 
Rocks  Canal  Bridge.  Swapper  Row^ 
games  for  the  kiddies,  lunch  served, 
cold  drrnks,  ladies'  white  elephant  sale 
and  Bingo.  Talk  in  on  AF9ACA 
146.76.  Admission  free. 

ARNOLD  MD 

JUNE  13 

The  MarylarKl  Mobiteers  Amateur 
Radio  Club  will  hold  its  Sixth  Annual 
Hamfesi  on  Sunday,  June  13,  1976  at 
Anne  Atundel  Community  College, 
Arnold^  Maryland.  Gates  open  at  9 
am.  Registration;  $2.  Tailgaters:  $3 
plus  registration  fee.  Drawings  to  be 
held  at  3  pm.  First  prize:  S20Q 
Savings  Bond.  Talk-ins  on  I46.10/.70 
-  146  57-  146J6/J6. 


AKRON  OH 
JUNE  20 

The  Goodyear  Amateur  Radio  Oub 
WA8UXP  of  Akron.  Ohio  will  hold 
their  9th  Annual  Faifters'  Day  (Ham- 
fest Picnic),  on  June  20,  1976,  at 
Wjngfoot  Lake  Park  located  east  of 
Akron,  Ohio,  one  mile  west  of 
Suffield,  Ohio,  on  County  Rd.  #87 
and  near  County  Rd.  ^43,  Huge  flea 
market,  displays,  swap  and  shop, 
priies  on  the  hour,  picnic  tables  avail 
able.  Adult  and  chtldren's  play  area  all 
day.  Join  us  for  an  enjoyable  day  of 
entertainment.  Hours:  10  am  to  6  pm. 
Family  admission  $2  prepaid;  SZ50  at 
gate.  For  details,  tickets,  map  and 
program,  write  to  Floyd  T,  Gilbert 
WB8ALK,  1976  Newdale  Ave., 
Akron,  Ohio  44320. 

DUNSE1TH  ND 
JULY  10-tl 

The  13th  Annual  International 
Hamfest  is  scheduled  for  July  10  and 
11,  1976  at  the  Interriational  Peace 
Garden  between  Punseith,  North 
Dakota  and  Boissevain,  Manitoba, 
Many  prizes  to  be  won.  For  more 
information  write:  Craig  R.  Schmidt 
WB0GFZ,  Co^Chsirman,  T976  Ham- 
fest, Re^  Hall  -302,  North  Dakota 
State  University,  Fargo  ND  58102, 

TERRE  HAUTE  IN 
JULY  18 

Turkey  Run  Hamfest  has  MOVED! 
New  location  is  the  Vigo  County 
Fairgrounds  on  Highway  41  just 
South  of  Terre  Haute,  There  will  be 


prizes  colore,  lots  of  flea  market  space 
under  a  roof,  XYL  Bingo,  and  plefity 
of  overnight  camping  will  be  available. 
Pre  sale  tickets  are  available  4  lor  $5  or 
SI. 75  ea.  At  the  gate  3  for  S5  or  $2 
ea.  For  further  information  or  tickets 
write  to  Wabash  Valley  Amateur 
Radio  Assn.,  P.O.  Bo?f  81,  Terre 
Haute  IN  47808. 

CANTON  OH 
JULY  25 

The  Tusco  Amateur  Radio  Club 
&nd  the  Canton  Amateur  Radio  Clubs 
am  holding  their  Second  Hall  of  Fame 
Hamfest  on  July  25,  1976.  ft  will  be 
held  at  tfie  Stark  County  Fairgrounds, 
Canton,  Ohio.  This  weekend,  by  the 
way,  is  the  weekend  of  the  National 
Pro  Football  HatI  of  Fame  Football 
Game  and  Parade. 

MENAAR 
SEPT  4^5 

The  Queen  Wilhetmina  Hamfest 
t976  is  Saturday  and  Sunday, 
S^ternber  4  and  5,  at  Queen  Wil- 
helmina  State  Fark^  Rich  Mountain, 
Mere,  Arkansas.  Excellent  accommo- 
dations and  food  at  the  newly  re- 
stored historic  Queen  Wilhelmina 
Castle.  Door  prizes  hourly,  gi^nd 
prize,  new  equipment  displays,  flea 
market,  camping  area  with  utilities 
and  rest  rooms,  amusements  for  har- 
monics. Talk  in  146.52.  For  more 
informatton  write  WB5CXX,  P,0.  Bok 
51 9t,  Texarkana  TX  or  phone  {214} 
83S0625, 


my  guest 

visiting  views  from  around  tine  world 


from  page  78 

considered;  therefore,  at  this  level, 
inputs  from  them  must  also  be 
solicited  and  carefully  analyied. 
Inputs  from  other  nations  and  the 
technology  being  developed  by  them 
mi^ht  not  be  bad  to  know,  and  an 
open  invitation  to  a  representative 
ffom  Europe  or  afwther  pan  of  the 
world  could  go  a  lor^  way  m 
cen>enting  relations  between  us.  We 
might  just  learn  a  little  from  their 
work.  Think  I  am  kidding?  Just  look 
at  the  latest  T3  Worki  Ariss  of  ffe 
peawrs.  They're  right  in  there  with  us. 
It  would  be  important  to  us  to 
develop  an  ongoing  and  open  dialogue 
with  the  Fedef3l  Communications 
Commission,  and  a  represent  at  iire  of 
the  Amateur  and  Dtizeni  Division 
should  be  invited  to  atterKi  every  one 
of  these  meetings.  With  deregulation 
now  a  reality,  ii  is  very  important  for 
them  lo  know  that  we  are  wtl  ling  and 
able  to  be  the  self  directing  service 
thai  we  warn  to  be  snd  that  we  have 
developed  the  necessary  structure  to 
insure  this.  9y  inviting  both  their 
participation  and  comment  at  stich 
meetings,  we  can  help  foster  this 
deregulation  trend,  since  they  will 
then  be  getting  regular  feedback  on 


how  things  are  going  (and  guutng  this 
directly  from  those  chosen  by  us  to 
represent  ush  If  you  lived  through  the 
years  of  1SS03  (you  can  see  that 
repeaters  and  FM  are  my  special 
interest)  and  never  want  to  siee  a 
repeat  of  things  such  as  ihis,  ttier*  an 
ongoing  dialogue  on  a  national  level 
between  the  Commission  and  ttie  ama 
teur  community  is  essential, 

Finally,  it  is  important  to  let  the 
Directors  of  the  League  know  what 
our  wants  and  desires  are,  so  that  they 
can  be  directed  to  work  toward  these 
goals.  At  the  same  time,  they  too 
might  have  ideas  on  the  same  subjects 
that  they  wish  to  put  forth  to  us.  For 
this  reason,  a  direa  dialogue  between 
the  ABRL  Board  of  Directors  and  this 
top  drawer  committee  must  also  exist. 
While  some  may  not  believe  it,  in  ttie 
pas!  lew  years  there  has  been  a 
marked  shift  within  the  League 
management  toward  listening  to  and 
acting  upon  the  many  diverse  needs  of 
the  amateur  community.  However, 
they  can  only  act  if  input  is  provided, 
and  for  that  reason  a  direct  liaison 
between  the  two  Is  mandatory  It  was 
seeing  this  change  begm  that  gave  rise 
to  my  decision  (o  join  the  ARRL  — 
and,  hopefully,  help  foster  its  con- 
tmuanoe. 


Sa  there  you  have  it;  a  voluntary 
coordination  plan  that  encompasses 
all  interested  amateurs,  provides  for 
the  needs  of  all  modes  and  all  special 
interests,  is  totally  elective  in  nature, 
and  offers  the  po^ibilities  of  inter^ 
natronal  ti».  A  pipe  dream  you  say; 
maybe  so,  but  with  a  little  work  and 
comm«iment  on  ifve  part  of  each 
individual  amateur,  it  or  something 
similar  can  be  a  reality.  I  do  not  offer 
this  as  a  solution  lo  the  problems  that 
plague  us  rtow  or  that  will  plague  us  in 
the  future,  but  rather  as  a  starting 
point  from  which  to  build.  Let's 
exchiange  ideas  and  come  up  with  a 
plan  that  not  only  will  benefit  us  now. 
but  also  will  never  become  obsolete  in 
tfie  future. 

This  leaves  us  with  two  quest  kins 
(perhaps  many  others,  but  these  two 
seem  key).  Where  did  t  get  this  idea? 
And,  IS  it  really  ail  that  necessary? 
The  where  is  easy:  It  is  nothing  more 
than  tfte  ideas  of  many  amateurs  with 
whom  !  have  spoken  who  are  con- 
cerned about  the  future.  All  that  1 
have  done  is  take  their  views  and  my 
own  and  coJlate  them  into  same  viable 
form  —  some  starting  point  from 
which  to  build.  But  is  it  r>ec£SS3ry  to 
do  so?  At  this  moment,  the  answer  is 
yes  and  in),  depending  upon  where 


you  happen  to  live.  If  it's  m  an  area 

with  a  limited  number  of  amateurs 
aruf  limited  VHF  activity,  the  answer 
is  rxj.  However,  the  maiority  of  this 
operation  is  concentrated  in  large  and 
crowded  tjrban  areas,  and  in  some 
places  we  are  beginning  to  step  on  one 
another's  toes.  This  can  only  lead  to 
dissension  within  our  ranks,  unless  we 
do  somethifxj  now.  If  this  is  lo  be  the 
case,  we  must  be  far  sighted  trough  to 
give  all  involved  some  voice,  and  must 
be  democratic  about  the  wsy  we 
handle  such  an  effort.  We  must  not 
appoint  from  ot^t^de  but  rather  be 
left  free  to  determine  our  own  destiny 
through  due  democratic  process.  What 
you  have  just  been  pre^med  is,  I 
hope,  a  true  "Represemative  Demo 
Gretic  Republic*'  with  which  to  brgin 
preparing  tor  the  future^ 

In  closing,  let  me  pose  the  lol low- 
ing. For  many  a  moon  we  hollered  for 
deregulation  so  thai  we  would  be  free 
to  continue  budding  toward  a  free  and 
viable  amateur  radio  community.  The 
COnruTiission  has  now  started  to  grarit 
our  requests,  so  I  only  ask  if  we  are 
prepared  to  meet  arvd  accept  both  the 
challenge  arid  obligation  tfiat  this  puts 
before  us.  Individually  we  cannot  do 
it  alone,  but  collectively,  on  a  volun 
tary  basis,  the  future  can  be  bright 
and  fruitful. 

Your   comments,   and    Ideas   and 

recommendations     sre     gratefully 

accepted, 

BillParternak  WA6fTF 

14725  Titus  St  -4 

Panorama  City   CA   91402 
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you  cam 

The  all  new  ETK  (Electronic  Touch 
Keyer)  stores  your  instructions,  then 
sends  perfect  code  from  memory  cir- 
cuits ...  7  to  55  words  per  minute  . . . 
mode  controls  (tune,  spacing  off,  auto) 
, . ,  speaker  w/  level  control  . . .  dot- 
dash  LED  lights . , ,  all  new  dock  circuits 
minimijfing  long  first  cycle  ...  17  in- 
tegrated circuits.  Inquiries  invited 

for  only  1*§&,IIU 

{includes  instruction  book) 

Ordef  direct  from: 

«n   f'O.  Box  1125 

i=  Kent.  Washington  98031 

Instruction  Book  1,00 


UNIVERSm 

CALIBRAIOR 

volts  —  ohms  —  mA 
Accuracies  to  ,01% 

$70.95 

Send  for  special  offer  on  meter  kits. 

ROTO-KITs 

BOX  301,  415  KAY  AVE. 
ADDISON  IL  60101 


R.X  NOISE  BRIDGE 


yj^£^. 


'^^^ 


Learn  Jhe  tryrh  about  your  antenna. 

find  Its  resonant  irequi-ficy. 

Find  R  and  X  oM  resor^nce. 

*r»depertdenr  R  &  X  (f^als  greaify  stmpltf^ 
1  un I ng  beams,  di poles,  quads 

CcH^nect  tp  afitenna  and  to  receiver  Tune 
recekver  !o  des^r&d  iro^u'snizy.  Listen  to  loud 
noise  Tuf^n  R  and  X  dials  for  nulL  Read  R 
direct  from  dial-  X  dfdt  tells  if  arrtenna  iS  roo 
long  iX0.  foo  stwrt  (XgL  or  on  (re<ti>encv 
(X=0I 

Compact,  lightweight,  battery  operaleil, 
S  Kin  pie  to  u^e.  SetJ  contained. 
Sroadband  MOO  MNi. 
Free  tarochyre  on  request. 
Order  direct    S3?,9S  PPD  U.5    &  Canada 
(add sales  tax  m  Calif. } 


BOX   45S,    CSCONDIOO.    CA   92025 


Glade  Valley  School  Radio  Session 

77^^  Year  July  3t  -  August  13,  f976 


Courses  Tauglit' 

General  Thdory  and  Code 
Advanced  Theory  and  Code 
Amateur  Extra  Theory  ^nd  Code 

UPGRABE  YOUR  HAM  TICKET 

iE  READY  FOR  AMY  FCC  RESTRUCTURING 

Tlt#  Oladr  Vj.[j^v  ll#£liti,f  ^c-huKil  iirl  tbr  vbi^  pt»e«  lii  lltr 
{■•■upiIrT  wbH-f  j^U  tmn  irl  tmip  wiIieI  wrcks  of  mnci^ni ti l«^ 
tiidiu  ihMHV  niiiid  dtMlr  -  Mil  t»iii|thi  li^v  itiilrucion  with  K«1i» 
CbtT  hiTt^vii^  diid  TFJTi  irf  i^Kpvrlirni'r  iH  i««cbinis. 

vt\th  A  linen*-  ml*^i«*'t  itt  Kiini  niiju^.   DUifinu   th*r  Ti  vpah  uI 

ehl*  w^hnpr^l'i;  Jiprrauttit,  r»vrt  IHHJ  hai#-  4tttnided,  4 ml   tn*a* 

rnitru^ULDn  k  itivfri  itf  ill*'  (■rnir^t,  Advanced  »mj  E-KtTH 
I_'Ik»»i  ]f  V'Plf.  wtlh  Emdil  u rm'  trrhiJipN.l1  ■iLl«>nLion. 

KJioclli'nl  roonia  miJ  jim:.iI.>,  iir<*  ftrm-id^'J  atitl  tht  i^chciJw]*' 
^^  iii4irini<El  [nr  r  hfJiJthv  nlifliir*'  "I  3*ijiiriJTiL  jnd  in-L^rniitJiJii, 
lUI    111    iht-    beaulll'uli    mnimlilliru    oi     *'iin>l    Nofth    tluirJhflii 
Ni'ililim  iiti^  uviilahl*-  tni  «1nilli'  liii-iPt'lf  aw  Wfi]  as  lor  inurHr-il 
r^  u  Ij-lfn, 

H^vea  Vacation  with  a  Purpose. 

C.  L.  Peters  K4DNJ  Df RECTOR 
Box  458  Glade  Valley    NC   28627 

i'trsMf   tviMt  tarn  Ihm  tHJuJhfrr  «nd  afrrllAnrHin  blnnA:' 
ror  rita'  akc^  I'ffilrr  Sfha^i  ft^dU*  ISnMan 


^ 


iime 


Can 


Address 


City /State/Zip 


Dei&t.  B 


92b  Sh«rwiio(t  Drtvi! 
LjiIc*  Bluir   tL   0004  € 


l>dar    fmm    your    tmattrir*   iJnrnmitat 
diTmi:!    tfTdtn  add   ti.QO  thlppSng  am 


DUPLEXERS 

BeiutlfuTl/    tict*r*    biTllti     «?r    A   err.     HtMfsUe 
jrpi^  repel t**^'l  of+^onaincs.     tfrftt  or  fill   tCMbjrl 

Vorden  Electronics  Company 


rOfJ  ASKED  FOR  fTf  ECM-BB 
FM  Modutation  Meter 

-^*,i    v/   *1  "I'll  ln*%  bnltfJTlHii 


£ 


* 0-7.5  MHl  ilcvlddUll  [dtilik  ifiJldtng 
MfBts  commrrtiril  rBi]4iilriilPil11 
•  Qlieiatn  3(^60  OM  Hi' 
•Cr>'itil  CanlfQllfd  \ai  flitv  ttf^<rr4lt<lf1 

NEW  OPTIONS 

*  NiCAD  F»OiM«  |Mk  $20.46 

*  Ch»rger  SZt  95 

*  Auiia/jcopc  ouipvi 

^V^fw  or  cait  fof  ctifTixfterr  rnfa 


h'X 


tuatt 


•f  * 


• 


*    or  4^ar>«¥   oftMt  *or   SI32  OO  &li«   $1  50  far  tHJ•[Pfl^^9t 
i<d«fifl  >{|d  4*w  ul«t  ra»     OvTtali  for    1^^.94  MHz  SJg5- 
AM  other  fra*i-  S7,1Dt. 


CM 


4]^  NOrtti  WPirttMrh  Ave. 
Evdnivili«,  tnd^mi  *77Xl 
3  476  ^1 2  I 
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'i.     JL 


I   insist    that  you  print   ev 


from  fsgt  T  f  J 

inieresr^d  in  iTBrnistof^?  The  stuff  in 
BYTE  is  so  far  over  my  iiead  if>at  t 
don't  reatty  look  on  f/wf  as  being 
helpful  to  most  of  us  ...  and  it 
CBftainiy  isn't  ham  oriemed.  Okay? 
Now  stop  fussing  and  start  reading 
those  srtldss  .  .  .  we  Ve  gone  to  a  for 
of  troubtB  to  get  them  into  the  maga- 
zine so  you  mif  know  wh&t  is  what 
with  rhts  new  equipment .  f/w  most 
amazing  component  in  the  history  of 
eiectrontcs.  —  Wayntf. 


RINGING  A  BELL 


i.  K,  Bach*s  arttcte  in  the  March 
issue  of  /3  rang  a  b«M.  I  hope  this 
iriformation  will  be  useful  to  other  ten 
dollar  calculator  buyers. 

The  "AccumatiC*'  catcutator  I 
bought  several  years  ago  (for  cortsider^ 
ably  ^ore  thait  ten  dollars,  unfor 
tunately)  w^s  marketed  by  Lloyd's 
Elearonics,  Inc,  18601  S.  Susana 
Road,  Cpmpton  CA  90211,  My  calcu- 
lator was  ej<actlv  like  the  one  Mr. 
Bach  bought  for  ten  bucks  —  it  didn't 
work  either.  The  problem  was  a 
shorted  capacitor  —  C8  --  which  pre 
vented  the  display  from  clearing.  By 
fcplacing  C8,  I  finally  got  rid  o^  the 
8s,  and  the  display  feroed  nicely* 
Sinc€  the  instruction  itianual  I 
feceived  with  the  calculator  was  evef^ 
more  wague  and  incomplete  than  the 
one  the  author  describes,  I  was  con- 
tent With  an  opa rating  di splay  and 
reasonably  ^ood  battery  life.  The 
"Accumalic'*  performed  fairly  well,  if 
slowly,  for  the  n^ta  lew  mornhs  until 
I  &old  if  and  bought  or«  o1  the  fancier 
models  with  a  memory  and  square 
root  functions. 

John  C.  Mutzabaugh  WNOQEA 
Grand  Forks  ND 

P*S-  By  the  way,  I  thoroughly  enjoy 
Z?  —  if  more  hams  had  your  attitude, 
the  future  of  amateur  radio  would  be 
a  hell  of  a  kjt  brighter* 


RFl  LEGISLATION 


Dn  25  February  1976,  The 
Honorable  Barry  Gold  water  (Arizona) 
introduced  radio  frequency  inter 
fereiKe  (RFl J  legislation  into  tfie  U.S. 
Senate.  The  bill,  S.  3031  is  virtually 
identical  to  ttie  RFl  hill  introduced 
into  the  House  of  Represematives  last 
year  by  Mr.  Charles  A.  Vanik, 

Mr.  G  old  water  s  bill  has  been 
referred  to  the  Senate  Commerce 
Committee,  and  so,  interested  readers 


sfiouSd  forward  their  comments  on  the 
bill  to:  The  Honorable  John  O. 
Pastore,  Chairman,  Corn  muni  cat  ions 
S  u  b  c  om  m  f  tt  ee,  Se  na  te  Comm  er  ce 
Committee,  United  Siat^  Senate, 
Washington.  DC.  20510. 

Letters  may  also  be  sent  to  one*s 
senators  at  llie  following  address:  The 
Honorable  . , .,  United  States  Senate. 
Washington,  D.C.  20610. 

Correspondence  should  indieate 
that  a  simiJar  m^sure  is  awaiting 
heartngt  in  ttie  House  of  Repf^enta 
tivK  fH:R.  7052L 

Theodore  J.  Cohen  W4UMF 

Secretary 

RFl  Task  Group 

Alexandria  VA 


ftflAPLF  HILL 


'This  IS  W5LSF,  Rockwall.  Texas, 
near  Dallas  ..,  we  read  you  toud  and 
clear  .  .  .  greetings  to  the  Castleton 
Kiwanisr'  This  message  filled  the  hall 
where  the  Caslleton  Kiwanisclub  met 
recently  as  students  Jim  Zaiinka  and 
Ann  Ryan  joined  me  in  a  demonstra- 
tion of  "ham."  or  amateur  radio. 
Joining  the  K+wan^s  at  the  invitation 
of  Mr,  Harry  Hallenbeck,.  my  students 
and  I  set  up  two  portable  stations 
using  equiprnefit  and  antennas  made 
by  Mapta  HiM  High  School's  Amateur 
Radio  Club.  After  ejcplaining  the 
workings  of  their  school  station  and 
showing  cards  collected  from  stations 
^'worked'*  aJI  over  the  world,  the 
students  diftributed  free  literature  and 
gave  a  demonstration.  Despite  bad 
weather  and  band  conditions^  the 
station  near  Dallas  was  contacted  as 
part  of  the  demor^tratton  on  *'DX"  or 
distance  com  muni  cat  ions,  Anothef 
demonstration  showed  locdl  FJVI  com- 
munication, using  repeajers. 

As  part  of  their  training  for  radto 
licenses,  a  group  of  5  Maple  Hill 
students     recently     visited     amateur 


radio  operator  Joseph  Battagfia 
We2QEH  of  Schenectady,  who's  been 
on  the  afr  sin^  1918.  ioe  showed  his 
equipment  to  students  Geoff  Schad. 
Bob  Porter,  Al  Ferreira,  Scott  Van 
Nederynen  and  Jim  Zaiinka,  who 
accompanied  me  on  the  visit.  Joe  was 
particularly  proud  to  show  how  he 
restores  old  radio  equipment  and 
experiments  with  new  antennas,  both 
prized  amateur  radio  skills. 

Maple  Hill  High's  radio  station  and 
program  have  recently  been  recog- 
nized by  two  natiorral  amateur  radio 
magazines,  QST  and  CO, 

John  KienzleWAZUON 
Castleton  NY 


SAD  PARAGRAPH 

OK,  iiFie  it  is,  Yoyr  sad  paragraph 
in  your  editorial  about  ttie  reader 
^rvice  card  got  to  me.  I  have  circled 
the  appropriate  alphanumerics  and  am 
writing  this,  my  first  letter  ever  to  a 
magazine.  \Vs  just  that  1  like  73  a  lot 
and  would  like  to  make  your  adver 
tisers  happy.  As  you  will  note  from 
the  checked  box,  my  copy  was 
obtained  at  a  newsstand  (ham  stored. 
This  is  because  of  ihjefs  iri  my  apart- 
ment  house.  It  seems  tfiey  Hke  all  the 
same  mags  that  I  do,  so  I  am  forced  to 
buy  at  the  store.  Well,  that's  life. 

Keep  up  the  computer  articles.  I  atn 
about  to  buy  an  Altair  8S00  and  my 
knowledge  of  computers  is  about 
equal  to  yours,  so  I  need  all  the  info  I 
can  get.  Thanks  for  a  sw^li  mag, 

R.  L,  Turner  K7MRB 
S^nleW^ 


DOLLAR  FOR  DOLLAR 

Your  new  format  has  certslnSy 
Improved  the  appearance  of  7J  Maga- 
zine and  made  tor  much  easier  reading 
with  the  larger  print,  Con<jrats! 

I  would  like  to  fiear  from  any  of 
your  readers  who  ^e  ham  operators 
and  former  members  of  ihe  Lone 
Scouts  ol  America. 

August  Karvonen  KSHHZ 
Mass  Ml  49948 

Thought  I  would  drop  you  a  line 
and  let  you  know  that  I  really  er>|oy 


1216  MAPLE  HIU  BOAD 

CASTLETON,  IV.  Y.  12033 


TRUSTEE:  WA2liON 
JOHN  K1£^ZLE 


your  new  format  for  73  Magazine. 
Dollar  for  dollar  it  is  still  the  best 
radio  magazine  around.  Keep  up  tfie 
good  work.  I  really  enjoy  reading  your 
editorials,  as  they  someiimes  step  on 
toes  that  need  to  be  stepped  on. 

I  operate  CB  here  as  well  as  ham 
radio,  and  I  find  most  of  the  people 
here  in  thFS  area  uery  conscious  of 
proper  procedure  and  identification 
with  the  proper  caUsign  as  isued  by 
the  FCC.  Not  all  of  us  CBers  are  bad,  I 
h^e  been  a  licensed  ham  for  16  years 
and  have  found  a  use  lor  both  ham 
radio  and  CB  radio  in  my  personal  and 
professional  life, 

Billy  L.  Nielsen  WB4APC 
RadcMff  KV 


HB0DXPEDITION 

Please  be  advi^d  that  the  Wies- 
baden Amateur  Radio  Club  is  plan- 
ning an  HB0  Dxpedition.  Dales  are 
from  26  May  76  through  2  June  76. 
We  wili  be  using  an  iHB0  call  as  a  club 
calL 

The  bands  worked  will  include  the 
following:  80.  40,  20,  15,  10  and  2 
meters.  Frequences  to  be  used  are  not 
firm  and  we  do  plan  to  operate  in  the 
ftovice  portion  of  ttie  barwls. 

QSL  will  be  via  ttie  German  DARC 
and  DAI  DM.  or  as  given  during  QSO, 

Dennis  F,  A/liller  WBSKEA^DATDM 

APO  NY 


THEY'LL  BE  THERE 

Are  you  following  us  around?  Last 
symmer,  just  after  ^^  opened  a  CS 
shop,  you  came  up  with  a  ham  wfro 
suggested  us  amateurs  open  CB  shops^ 
iMow  comes  your  April  issue  —  askir>g 
about  CB  bootleggers  on  10  and  15^ 
Ron  (W5SUH)  and  I  (WN5PKEJ  also 
selJ  and  service  ham  equipment.  Side- 
band lias  proven  fascinating  for  some 
of  our  CB  customer^  and  since  we 
keep  ham  equipmerrt  on  display,  they 
ask  about  it,  also. 

With  this  group.  Ron  has  made  it  so 
interesting  that  tfiey've  started  Novice 
classes.  Last  night  vk  had  18  members 
in  the  class.  Pretty  good  for  a  farming 
community  of  2400.  don't  you  agree? 
Some  of  these  CBers  drive  60  miles 
one  way  for  this  class. 

The  answer?  Make  it  sound  and  be 
fnteresting  —  start  explaimng,  ar%t 
take  time  to  convert  them. 

As  Tm  writing  this,  one  of  our 
students  IS  resdir>g  your  article.  He 
says,  'Tell  them  !  agree  -  let's  keep 
those  of  us  who  don't  know  any  t  hi  rig 
off  until  we  do  know  what  weVe 
supposed  to  know," 

We've  met  with  so  much  more 
interest  from  these  mo  re- intrigued 
CBers  than  we  have  from  ttie  general 
public.  Can  we  hams  look  at  the  CBers 
as  a  "natural  reaoiirce^"  waiting  to  be 
tapped? 

Look  for  our  stiidents  in  tlie  77 
callbook.  They'll  be  there' 

Carol  GamelWlSIBPKE 
Che<x»tahOK 
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NORTH  SHORE  RF  TECHNOLOGY 


The  Originators  of 

DUPLEXER 


^ 


lOO's  Already  Sold  to  HAMS! 


NOW. ..INTRODUCES  ALL 
NEW  IMPROVED  MODELS 


•  Easier  than  ever  to  assemble  and  tune  •  Rugged 
construction  •  Easy  maintenance  «  Low  cost 

MODEL:  42-3, „ 4  cavity,  freq  range,  140  to 
170  MHz,  Isolation  BOdb  majc^,  inseftion 
loss  0,8db  min.,  freq.  spacing  450  KHz 
min.,  impedance  50  olims,  power  rating 
330  watts  continuous  temp,  stable  over 
wide  range.  Shipping  weight  30  lbs.  Size 
26'^  X  6-3/4"  X 19".  Hack  motjnt,  Pric*  $240. 


(MODEL:  4220-3.., 4  Cavity,  freq.  range  220 
lo  240  MHz,  isoJation  80db  max.,  inserttor^ 
kiss  O.&db  min.,  freg  spacing  1,3  MHz 
min.^  impedance  50  ohms,  powef  mtiAg 
350  watis  continuous,  temp  stable  over 
wide  range.  Shipping  weight  30  lbs.  Size 
17"  Ke-3M"xir.  Rack  mount.  Price  $249, 

MODEL:  4440-3... 4  cavity,  treq.  range  430 
10  500  MHz,  freq.  spacing  3  MHz  mlr\.^ 
isolation  60db  max.,  insertion  loss  O.Sdb 
min  .  impedance  50  ohms,  power  ratfng 
350  watts  conliriuous,  temp,  stable  over 
wide  mnge.  Shipping  weight  30  lbs.  Size 
10"  3!  8-3M"x  19".  RacN  mount.  Price  S249, 


Indfvldual  cavities... $65  each. 


NOW.  .You  can 
first  hand  knowl( 
on  how  a  DUPLEXER 
works  by  assembling 
it  yourself  and  save 
money,  too! 


MODEL:  62-3,, ,6  cavity,  freq.  range.  140  to  170 
MHz,  isolation  1D0db  max..  insertion  loss  0,6db 
min.,  freq.  spacing  450  KHz  min,.  Impedance  50 
ihms.  power  rating  350  watts  contfnuous.  temp, 
stable  over  wide  range.  Shipping  weight  40  lbs. 
Size;  26"  x  10-1/2"  x  19",  Rack  mount.  Price  $349. 


ALL.. these  kits  can 
be  assembled  and 
tuned  in  one  evening 
by  following  easy  to 
read  manual. 


NEW 


1NTERDIGITAL 
BAND  PASS  FfLTER  KITS: 

All   models  power  rating  250  watts   with 
insertion  loss  Idb. 


MODEL:  lD-2...Freq.  range  144  to  I4d  MHz 
adjustable,  Idb  band  with  2  MHz.  60db 


THE  PERFORMANCE  of  all  units  are  equal 
to    or    better    than     any    commerciaUy 

manufactured  units, 

ALL   PARTS  are  professionally  made  to 
insure  you  of  first  quality  performance. 


band  with 


to  MHz.  Size  V  X  22''  x  10", 


MODEL:  ro -220,., F rati,  range  220-225  MKt 
adjustable.  Idb  band  with  2.5  MH^,  60db 
band  with  12.5  MHz,  Size  1"  x  13"  x  10". 
thrice  S39. 

MODEL  10-440.,. Freq.  ran^e  430  to  450 
MHz  adjustaiDie,  idD  band  with  5  MHi, 
60db  band  with  25  MHz.  Size  I"  x  r  x  tO". 
Prica  $39. 


NORTH  SHORE  RF  TECHNOLOGY 


Mail  your  order  to  Distributor:  TUFTS  RADIO,  386  Main  St.,  Medford, 
Mass.  02155.  Phone  (617)  395-8280 


PLEASE  SEND  ME:    D 
□ 


n 


n 

Name, 
Ctty_ 


n 

.  D 

Add  ress_ 


State 


Zip 


tPfices  F  OB  Medfofd.  Mass.  Ail  units  can  be  stripped  U.P.S, 
C.O.D.  orders  requice  S50  deposit   Mass   residents  add  5%  sales  iax.| 


I 


-I 


6  DIGIT  COUNTERS! 


6-Digit  Kit 


S 


(30mHz) 


F    J 


H'n^ 


Ifc. 


Htawo     ^ 


.*j 


■"^ 


e-Digit  Kft 

TI9 

(250mHz) 


Wt  have  a  whole  wonderful  line  of  unbelievable  counters 
starting  at  $45,95!  All  counters  are  also  available  factory 
wired  and  tested.   Drop  us  a  tine  or  give  us  a  call  today* 

HufCO  "-    P.O.  Box  357,  Dept,  25,  Prom,  Ut.  8460t"(a01 )  37&«5e6 


Statton  Identifier 


CWID-51  provides 
automatic  ID  for  repeater 
stations  in  perfect  Morse  code.  Has 
factory-programmed  IC  memory.  Brochure 
describes  CWID-51  and  CWID-50  ($75). 


signal 


^m.^^  5964  W.  COLUMBIA  PLACE 
IDENVER,  COUOFIAOO  80227 


Ht 


FAST  SCAN  AMATEUR  TELEVISION 

EQUIPMENT 


BROADCAST  QUALITY  PERFORMANCE 


SOLID  STATE 


AX  10  TRANSMITTER 


AM  1A  RCVR  MODEM 


NEW     LOCATION 

Yes,  we  have  moved  to  larger,  modern 
facilities.  SASE  for  new  and  used  equip- 
inent  listing. 

Sending  amateurs  siace  1928 

Master  Charge  BankArnertcard 

252  Patton  Ave.,  Asheville,  N.C  28801. 
PHONE:  (704)  254^9551  


LOGIC  PROBE  KIT 


$14.95 


(plus  shipping) 

Now!  A  Digitdl  Logic  Probe  Hit  at  a  reaiisttc 
price.  Red.  Green^  and  Yellow  lieht  emitting 
diodes  signal  the  preserice  of  logic  levels 
encountered  in  digitai  circuitry.  Utilization 
ol  transistor  and  integrated  circuit  switching 
techniques  permit  the  DIGAPEAKE  A  to 
indicate  logic  Ip  logic  0.  and  poising  circuit 
conditions.  Complete  kit  including  easy 
instructions  is  available  now  from  .  .  . 

Chesapeake  Digitaf  Devices  Inc, 

P.O.  BOX  341 
Havre  de  Grace,  Md.  21CI7B 


AMATEUR_  RADIO 

LtiurQRma 


WB6LDN I WB6ZCT 


A!*lATtUR    RADIO 


-  1    LOS  Aii^LE 


DIE  CAST  CHROME  LICENSE  FRAME 

Your  NAME,  QTH,  73  etc.  m  vmyl  letters  (max.  12| 

Specify  style  desired 

S3. 45  each  pp  with  vinyl  letters 
W6RADI0       ^  O  BOX  15     HAWTHORNE.  CA  902^ 


T40 


NEW  WILSOW  1405SM  THOROUGHLY  TESTED 


Wilson  has  come  up  with  a  five 
Watt  HT  ,  . .  shades  of  the  old 
Motorola  KT'220  for  you  old  timefs 
in  FM.  The  Wilson  has  the  eiwrmoiis 
benefit  of  having  a  1  W/5  W  swilch  so 
you  don*t  have  to  run  the  battery 
down  at  the  high  output  rate. 

Naturally  I  felt  that  it  was  Impor- 
tarn  to  put  the  Wilson  thfough  a  really 
rigorous  test.  After  a  lot  of  thought^ 
the  decision  wa$  made  to  check  it  out 
under  the  worst  possible  conditions 
. , .  while  skiing  at  Aspen,  Colorado. 
Here  k  woutd  have  lo  be  SDbjected  to 
tempera ture  extremes,  altitude  ex- 
tremes, long  periods  of  use  without 
recharging,  plus  plenty  of  physical 
abuse  whenever  t  fell  down  on  it. 

Aspen  would  be  a  great  two  meter 
FM  area  if  there  was  a  repieater  set  up 
on  a  mountain  across  town.  The  four 
main  ski  areas  are  all  in  a  row,  running 
about  ten  miles  from  the  center  of 
town.  The  result  is  that  when  one  is 
skiing  on  one  side  of  a  mountain  at 
one  end  of  the  chain  ii  is  diff  ioilt  to 
9et  through  to  someone  skjfng  on  the 
other  side  of  a  mountam  on  the  other 
end  of  the  chain.  This  is  where  the 
five  Watts  really  turned  the  trick. 
Time  after  tinrie  I  was  able  to  shake  up 
the  troops  several  mountains  away  by 
blasting  them  wtth  the  high  power 
position. 

The  unit  sucks  9O0  mA  in  **hi§h" 
so  prudence  calls  for  moderation  and 


use  of  the  1  W  level  when  the  5  W 
isn't  actually  r^eeded.  It  only  drags 
400  mA  in  low. 

A  fnend  of  mioe  once  pointed  out 
that  "for  3  few  cents  extra  you  go 
first  class."  He  was  right,  in  general, 
end  thusly  I  had  the  TT  pad  on  my 
1405SM.  Now,  I'll  admit  that  there 
are  not  a  tot  of  autopatch  repeaters  in 
Aspen  ...  none,  in  fact.  But  that  tn 
r>o  way  stopped  me  from  expansivety 
pointing  out  to  sny  non-ham  who 
showed  even  slight  interest  that,  oh 
yeSp  we  could  make  telephone  calls 
with  the  HT, 

It's  lunny  about  an  HT .  * .  you  cari 
go  along  for  years  not  owning  one  and 
in  some  way  get  by.  But  onee  you 
have  it  you  find  that  it  is  in  constarrt 
use>  Some  chaps  wear  the  damned 
things  almost  24  hours  a  day,  which 
to  my  mind  is  carrying  hamming  too 
far*  Mo^t  of  these  chaps  are  single  . . , 
or  at  ieast  they  are  single  now. 

The  1405.  being  a  bri  smaller  than 
the  older  Wilson  HTs.  fit  even  better 
into  my  ski  parka  pockets  I  didn't 
take  any  spectacular  flops  on  It,  but  I 
did  manage  to  check  out  Its  surviva- 
bility under  impact  a  few  times  . . , 
like  the  ume  J  came  sailing  into  the 
middle  of  the  bus  stop  area  at  the  end 
of  the  day  going  at  an  impressive  cUp 
...  I  did  a  quick  hockey  stop  in  a 
casuaf  anrf  vary  masterful  way  ,  ,  ,  and 


caught  tfie  edge  of  my  ski  in  a  rut  and 

went  skidd ir^  on  the  HT  ovef  the  ice 
for  about  six  feet.  Damned  people 
didn't  have  anything  better  to  do  than 
stand  around  snickering.  The  HT 
worked  fine. 

\  like  the  Wilson  because  it  is  easy 
to  get  into  for  changir^  crystals ...  it 
has  six  (61  channels,  which  is  very 
handy  if  you  are  going  to  be  around  a 
few  j'epeaters  and  also  need  a  couple 
of  direct  channels.  The  batteries  are 
very  easy  to  access  ...  this  was 
particularly  valuable  for  me  because 
my  charger  got  swiped  from  my  hotel 
room  within  a  couple  hours  of  my 
arrival  in  Aspen,  and  I  had  to  jury  rig 
a  charging  setup  with  a  couple  clip 
leads  into  a  Motorola  charger  It  kept 
me  on  the  air.  I  did  find  that  when  I 
kept  to  the  1  W  position  I  could  use 
the  HT  for  two  or  three  days  before 
tfie  battery  meter  be9an  to  indicate  a 
weakening  condition.  I  tefi  it  on 
receive  all  day  so  I  could  hear  any 
calls  from  the  other  four  skiers. 

A  group  of  amateurs  with  HTs  is  a 
fun  thing  under  alrnost  any  circum- 
stances . ,  ,  and  skiing  is  particularly 
great  Even  though  you  are  divided  up 
and  not  skiing  together,  you  are  in 
constant  touch. 

Wayne  Green  W2NSD/1 


VHF  ENGINEERING 

ANNOUNCES  TWO  NEW 
FOWEfl  SUPPLIES 

VHF   Engineering,  of  BJnghamton, 
H.Y.,   has  announced  two  new  high 
current,     regulated     12    volt    power 
supplies  for  use  in  amateur  and  com 
mercial  applications. 

The  two  supplies  have  ratings  of  15 
Amps  arxl  2B  Amps,  over  voltage 
ranges  of  approximately  10  14  V  dc 
and    10-T4   V   dc   respectively.    Load 


regtflation    is   2%   from   no   load  to 
maximum  rated  current. 

These  new  supplies  feature  both 
over- voltage  protection  and  fold  back 
current  limiting.  The  over-voltage  pro- 
tection is  provided  by  a  crowbar 
circuit  which  will  shut  down  the 
supply  if  the  outFHJt  voJtage  exceeds 
14  V.  This  feature  protects  the  equip- 
ment being  powered  from  damage  due 
to  over  voltage  in  the  event  of  a 
malfunction  within  the  supply.  The 
foldback  limiting  circuit  limits  the 
output  current  to  a  maximum  of  1 
Amp  in  the  event  that  the  output  is 
shorted.  This  feature  protects  the 
power  supply  from  damage  arKi  pre^ 
vents  high  currents  from  flowing  into 
a  piece  of  equipment  which  has 
developed  an  internal  short  When  the 
short  is  removed,  the  power  supply 
returns  to  rxjrmal 

These  regulated  power  supplies 
have  been  designed  to  high  com- 
mercial standards  through  the  use  of 
epoxy  glass,  tinned  circuit  boards, 
along  with  high  quality  components, 
They  may  be  purchased  directly  from 
VHF  Engineering,  320  Water  Sl,  PO 
Box  1921.  Binghamton  NY  13902,  or 
from  dtsiributors  nationwide.  The  15 
Amp  supply  (PS-15CI  sells  for  S79.95 
in  kit  form  and  S94,95  wired  and 
tested.  The  25  Amp  supply  (PS25C} 
sells  for  $129.95  as  a  kit  and  $149.96 
wired  and  tested. 

George  B.  Allen  W1HCI 

MORE  ON  THE  TWO  TIMER 
(Aprff,  19m,  p.  1061 
Nexus  Trading  Company  will  pro* 
vide  a  free  information  package  with 
board  layouts  tor  the  Two-Timer 
ckK:k,  upon  receipt  of  an  SASE.  An 
etched  and  drilled  board  set  is  avails 
able  for  S5.95.  Specify  ,3"  or  .6*' 
readoiJiR, 


DPI 


The  WC  calls  you  may  begin  to  hear 
soon  on  the  ham  bands  aren't  Novices 
in  the  Caroline  Islands  or  newly 
licensed  hams;  they  are  RACES  calls. 
In  the  Report  and  Order  on  Docket 
19723,  the  FCC  rewrote  the  RACES 
rules  to  affirm  that  all  such  stations 
must  be  controlled  by  licensed  ama- 
teurs. AH  amateur  frequencies  may  be 
used  by  RACES  stations,  except  in 
times  of  declared  emergencies,  and 
lactrcal  calisigns  will  be  abolisf^d. 
RACES  repeater  operation  will  use 
IheWC-R  blot:  of  calls. 

Club  station  applicants  no  longer 
have  to  supply  a  copy  of  the  dub 
constitution  and  bylaws,  but  the  FCC 
has  announced  that  a  club  must,  to  be 
licensed,  have  at  least  two  members 
(one  licensed h  a  name,  const itu lion, 
and  amateur  r^io  as  its  primary 
purpose. 

The  triaf  program  of  using  the  Cm\ 


Service  system  to  administer  amateur 
examinations  has  ended;  the  com- 
mission has  decided  to  retain  that 
function  except  in  outtyir^  areas 
where  a  field  office  is  very  distant. 
The  program  did  n^%  lecsive  as  much 
interest  as  anticipated. 

More  deregulation:  The  word 
"intracomm unity"  has  b&Btv  struck 
from  the  FCC's  definition  of  a  re- 
peater station,  in  keeping  with  tfie 
permissibility  of  multiple  repeater 
links.  "DX"  repeaters  ar^  now  not  in 
keeping  with  the  spirit  of  the  rules. 

Ten  meter  repeaters  are  now  begin- 
ning to  appear;  WRIAAA  in  Maiden 
MA  had  tfie  first  reported  ten  meter 
system,  operationai  in  February.  Now 
if  only  there  were  sunspots .  ,  * 

License  guide  publishers  were  up  in 
arms  when  the  ARRL  sent  a  letter  to 


advertisers  implying  that  their  forth- 
coming Novice  text  would  be  recog- 
nized by  the  FCC  as  the  only  official 
text,  and  that  passing  a  course  admirv 
istered  by  an  ARRL  club  would  be 
the  primary  route  to  a  Novice  license 
in  the  future.  In  fact,  the  FCC  has  not 
given  the  ARRL  any  special  status, 
and  is  contemplating  letting  local 
clubs  certify  Novice  class  graduates,  to 
lessen  the  test  grading  load  at  Gettys- 
burg. Details  remain  to  be  worked 
out. 

27  MHz  CB  expansion  had  been 
tentatively  scheduled  for  announce- 
ment around  April  Fools'  Day,  but 
was  put  off  for  perhaps  a  year  at  the 
last  minute.  It  seems  that  the  pra 
posed  new  channels  were  455  kHz 
away  from  existing  channels,  and  i-f 
frequency  intefmod  would  have 
caused  interference  to  other  services. 
New  frequencies  are  still  being  sought 
somewhere  in  the  spectrum. 


The  FCC  has  waived  the  rules  to 
permit  ATV  repeaters  to  operate  in 
the  420  MHz  band  outside  of  normal 
repeater  allocations,  for  a  one  year 
period  ending  next  March.  WR4AAG 
near  Washington  DC  had  been  oper- 
ating with  439  MHz  input,  427  MHz 
output  for  some  time  with  temporary 
authorization;  future  ATV  repeaters 
will  probably  be  covered  by  a  coordin- 
ation plan  that  has  yet  to  be  worked 
out. 

The  HI  RAN  docket  to  permit  off- 
shore  nongovernmental  radiolocation 
services  to  share  the  450  IVIH^  ham 
band  has  been  acted  upon;  such 
services  wiil  be  permitted  on  a  case 
by-case  basis.  Amateurs  had  expressed 
dissatisfaction  with  the  idea,  but  few 
complaints  of  interference  arose  from 
previously  authorized  stations.  A  ma 
teurs  are  expected  to  scream  like  mad 
if  they  receive  interference,  as  they 
have  priority  there. 
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HEWLETT  H.P.ISBACKI 

PACKARD  f4Q  n^f^n  or  AvIMM  imm  —  Vo4j  Win! 

Oushtyt  rou  !«•¥«  \^  with  this  popuitf  03" 
L.E  D  trt  M«wi#tl  Pkciiafd.  Fits  Stvxian]  \C 
iliO^             Sockei    RlQ^l  hand  DP, 
k^rJ  5082-7740^  Common  C«thod« .11  a 


FAIRCH1LD  ilG  LED  READOUTS 

A  bl9  ,50  inch  easy  to  road  charvdv.  How  available  in  eit^wr  oofPfton  ano(te 
or  oommofi  cAhobe.  Tato  your  pidi.  Super  low  current  drain,  only  5  MA  par 
aes^nand  typksi. 

YOUR  CHOiCE 
FNO     *    510        Common  Anode 


FND 


SSQ. 


Comnnon  Cathode 


$1.50  each  —  6  f or  $7.50 


DO  YOU  NEED  A  LARGE  COMMON  ANODE 
READOUT  AT  A  FANTASTIC  PRICE? 

S.  D.  presenis  ihe  MAN -64  by  Monsanto  .40 
inch  character.  All  LED  construction  -  not  re- 
flective bar  tYpe,  fiti  14  pin  DIP,  Brand  new 
and  factory  prime.    Left  DP. 

$1.50ea.  6  for  $7.50 


12  DIQIT  READOUTS  -  $1.75 

Mfg.  by  National  Electronics.  Big  ,40  In.  char.  size.  Gasdiacheige  typ^.  'or 
uaa  In  das^  top  calculatara,  fmquencycountars,  clcx^ks,  etc.  #NDP  1253^12. 
Orainally  coat  a  calculator  mfg.  $16.77  aa.  In  quantity.  S.D.  Prim  If.  75  i& 


HIGH  V.  TRANSFORMER  for  above  r«»dou1  Prifiwy  1  XT^A^nq  socondartea: 
34  VAC  SQO  MA  175  VAC  ICX)  MA.  $1 .25  ea. 


2102  1K  RAM  I  -  8  FOR  $12,95 

We  bought  a  load  on  a  super 


New  units  

deal,  hence  thi^  fantastic  price. 

Unils  tested  for  500NS  Speed 


INTEL  1702A  2K  ERASE  ABLE  PROM'S     S6.95 

We  tell  It  Mke  it  t$.  We  could  have  said  these  were 
factory  new,  but  fiere  is  the  straight  scoop.  We  bought 
a  load  of  new  computer  gear  tftat  contained  a  quantity 
of  t702A*$  in  soclcets.  We  carefully  rennoved  the  parts, 
verified  their  quality,  and  are  offering  them  on  one  hack 
of  a  deaL  First  come,  first  served.  Satisfaction 
guaranteed. 


SIGNETICS  IK  PROM 

B2S129  256X4  Bipolar,  much  lasief 
than  MOS  devices.  50  NS  Tn-state 
outputs  TTL  compatible  Fteld  program- 
at>te.  Bn6  features  on  chip  addresa 
decoding.  Perfeci  for  microprogramming 
applications.  16  pin  OIP  With  specs. 
$2  95  ea 


PROMS! 


$2.95 


PROFESSIONAL  QUALITY  STEREO  HEADPHONES 

Here  is  the  Kind  of  super  deal  that  S.  D.  is  famous  for. 
Treat  your  ears  to  a  super  sound  at  a  super  price.  Soft 
padded    ear    cushions,    Hgfitweight,    fully    adjustable 
head  band  ^   long  coiled  cord,   wide  response.    $0 
NEW  LN  ORIGINAL  FACTORY  BOXES 


INSTRUMENT  KNOBS 

Black  witfi  brushed  aluminum  insert   Medium  size,  very 
attractive  style.  SPECIAL  5  FOR  SI 


MV'50  TYPE  LED'* 

byUmOHm 

10  for  SI 

fmsfonfpfitml 


3  DIGIT  LED  ARRAY -75g 

bf  UTRONm 
DL33MMB.  3  MAN-3  Size  Readouts  In  one 
package.    These   &m   factory    prima,    noi 
rvtesied  re)ects  as  sold  by  othef3. 
compare  Ihit  pr^ce!  75c  3  for  $2. 


rnrn 


SALE  ON  CUT  LEAD  SEfVI  I  CONDUCTORS 
Leads  were  cut  for  RGB  Insertion.  StiM  very  useable. 


1N914/1N414B ..,, _100/$2 

1N4002  1  AmplOOPlV.,,,.. 40/$1 

1  N4745A  1 6V  1 W  Zener  . . , 20/  $1 

EN2222  NPN  Transistor 25/$1 

EN2907  PNP  Transistor .,,25/$1 

2N3904  NPN  Driver  Xstr. 25/$1 

2N3392  GE  Pre-amp  Xstr. ,  .  .25!$1 

C103Y  SCR.  800MA.  60V 10/$1 


ALL  NEW, 

UNUSED. 

SOME  ARE 

HOUSE# 


NATIONAL  MM5375AA  ALARM  CLOCK  CHIP 
Second  generation  alarm  chip.  Six  digits,  internally 
generates  aJarm  tone,  snooze,  power  failure  indicator,  etc. 
Very  easy  to  use.  Out  performs  older  types  tike  5316.  5370, 
etc.  Perfect  for  use  with  our  HP  5082-7740  LED  readouts. 
S-D.  SPECIAL  PRICE:  $3.50 

WV^H  DATA 


MOSTEK  MK&OSaO  DIRECT  DRIVE  ALARIA  CHIP 

Drives  LED  readouts  direct,  eliminates  transistor  or  IC 
interface  circuitry.  4  digit  output  is  non-multiplexed  to 
elimmate  RFI  in  clock  radio  applications.  Has  sleep  and 
snooze  features.  40  pin  DIP.  Makes  a  JUMBO  alarm  clock 
by  using  our  FNO  503  readouts.  We  show  you  how. 
INTRODUCTORY  PRICE:  $3.95 


SLIDE  SWITCH  ASSORTMENT 

Our  best  ^lar  Includes  miniature  and  standanJ 
si^es.  SJngj^  and  mull hposi lion  units,  All  new, 
firsd  quality,  name  txand  switches.  Try  one  pack- 
age and  you'll  feordor  more.  Speciat  —  32  for  $f 
j  Assortment) 


DISC  CAP  ASSORTMENT 

PC  leads.  At  least  10 different 

values.  Includes  .001 .  .01 ,  .05» 

plus  other  standard  values. 

60  FOR  $1 


UPRIGHT  ELECTROLYTIC  CAPS 

47  mfd  35  V-1 0/$1      68  mfd  25V^8/$1 
Brand  new  by  Sprague.  PC  leads. 


1000  MFD  FILTER  CAPS 

Rated  36  VWOC.  Uprl^  stylft  with  PC  laads. 
Most  poputar  value  ?or  hobbyfstB.  Compare  at  up 
lo  $1 .19  eacfi  from  (r^K^ise  type  eiecuonic  pafta 

SO  Sp»Ci3}4tOftf 


RESISTOR  ASSORTMENT 

1  / 4  W  5%  and  1 0% .  PC  leads. 
A  good  mix  of  values.  200/ $2 


LARGE  SIZE  LED  LAMPS 

Simifar  to  MV5024.  Prime  tactory  t«sted 

units.  We  mcluce  plaatic  mounting  clipt 

which    Bfe    very    hard    to    com*    py. 

Speciai  5  for  S1 


VERNIER  DIAL 

From  a  close  out  of  metal  detector  manufacturer,   ^/i 
Turn,  8  to  1  ratio.  Internal  stops  easily  removed  to  make 
unit  multi-turn. 
LIMITED  QUANTITY  -  $.&9  EACH 


74tC  OP  AMPS 
Prime,  lactory  tested  and  marked.  Full 
spec  on  all  parameters,    Not   re-lested, 
funclionaJ  only,  units  as  sold  by  others. 
741  CH   TO-S  e  Lead  Metal  Can       .  3/$i 
741CV  '  a  Lead  M^ni  Dip       .     .  Ai%} 


DUAL  74tC  (5556)  OP  AMPS 

Mini  dip.  New  house  numbered  units 

by  RAYTHEON- 

4  FOR  SI 


FErS  DY  TEXAS  INSTRUMENTS  —  SPECIAL  5  for  II 

fTIS-75  but  ^ih  an  internal  houae  rHimtnr.  TO-92  plastic  cam.  H.  OwYiai, 
JunaiontypeFET, 


Signetics,  TRI-State  Hex  Buffer  MOS 
and  TTL  interface  lo  TR I -State  Logic 
Special:  S1         aT»70 


TRANSISTORS 

2N3904  -  NPN 

2N^06  -  PNP 

8  tor  S1 


Tl  POWER  TRANSISTORS 

TiP29  NPN  Silicon.  TQ-2gO.  4^$1 


CT-5005 

WITH   FOUR- 
FUNCTION   MEMORYI 


CALCULATOR  CHIP 

Sy  CalTex,  1 2  Digits, 

With  Specs.  $1 ,49 

Factory  prime.  Not  retested 


We  do  not  sell  junk.  Money  back 
guarantee  on  avary  item.  NoC.O.D. 
TeKas  Res.  add  5%  tax.  Postage 
rates  want  up  30%!  Please  add  5% 
qI  youf  total  order  to  help  cover 
shipping. 


S.  D.  SALES  CO 

P.O.  BOX  28810 
DALLAS,  TEXAS  75228 
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DOCKET  19723 


Before  the 

Fedefal  Co min unreal  ions  Commission 

WBShtngtOfi.  D.C.  20554 


FCC  76^130 
39213 

In  the  Matmr  of 

Deregulation  of  Subpart  F,  Fladio 

Amataiir  Civil  Emergencv  Service 

(RACES),  in  Part  97 

Docket  No.  19723 

RM-g68,  RM'1116,  RM'1478. 

RIVI-2032,  RM-2154,  RM-2ie8 


REPORT  AMD  ORDER 

(PROCEEDING  TERMINATED] 

Adopted:  February  11,  1976; 

Relea^:  February  19,  1376 


8y  the  Cotnmmkm:  C&mmisslonm  Reid 
coficurrirfg  ani  ifsuing  a  aatemenit  m  whidN 
Chairman  Miley  $fkd  ComiiniE<^oner  HoaM 
jioin. 

1.  On  April  18.  1973  the  Commission 
adopted  a  N&tfce  of  Inquiry  in  Docket 
19723.  FOC  73-40,  whidh  was  publiilied  in 
ttie  Federatl  Regifts  on  Apfil  27.  1973,  38 
F.R  ltM67  {1973K  J ri  adopting  t*»  Notice 
of  IrtQuiiTV  the  CDmmrssjon  sought  oom- 
menis  on  wveral  maTim  i  iundamentMi  to  the 
future  sfryciMte  and  organizaticm  of  ttie 
Radio  Amatour  Dwil  Emergency  Service 
(RACES).  We  partkularly  wished  to  receive 
fr&m  infQPnict)  parties  com menli  concerning! 
ttic  effectiveness  of  the  preseni  RACES 
proff-sm.  [h«  ?vpe  ot  RACES  pcogfam.  if 
any.  ttiat  shouhl  be  tontinuefi.  the  abiectivet 
RACES  ihould  attempt  to  achieve,  and  th^ 
^MV  'rt  whtcfi  RACES  liquid  be  tiructursl 
CO  adlteve  those  otajectkVfii. 

Z  The  Cammfssion  received  tsortiE  pne 
hundrRd  thirly  commerris  \n  rssponse  to  its 
Notice  of  Inquiry,  and  on  June  ^  7,  1974  lAie 
ftdbpted  a  No  lice  of  Pr&posed  Rulefnaking  in 
this  proceed!  r\g.  FCC  74-G09,  ¥«hich  «vai 
pubiisheil  in  the  Federal  R«g«t«ar  on  June 
24.  1974.  39  F.R.  22282  09741  Commemf 
VMfe    inwited    from    mt«r?fted    partNH  and 


vmre  due  on  ot  before  September  2S«  1974 
Reply  cofTiments  were  due  on  of  befwe 
Octobet  10,  1974. 

3.   In  ouf  Ndticeof  Proposed  Rulftm^^rig 
wc     pfopa&ed    to    simp! if V    grtiatlv    thoae 
sections  of  Pfirt  97  concerning  RACES  by; 
id  J  i^jiklng  atj  licented  imaN'ur 
radio    operafl^n    and    stations 
eli^ib^     for      participation      in 
RACES,  provided  sudi  operatcn 
a:nd  ftstions  are  roistered  wiih 
and  enri^ded  m  a  civit  defense 
organisation: 

tb)  Discontinuing  prBient 
requlromenti  Tor  RACES  Corri' 
iTiunJcatvons  Plans,  FCC  Certiti- 
caijofit  and  Authorizations  (FCC 
Fwms  481  and  4«2); 
(c>  Permitting  RACES  fiariion 
liceniti  lo  be  issued  directly  to- 
civil  defense  organ iz^it ions; 
td)  Providing,  ifxcept  during 
emerqerifCfes,  for  the  shared  use 
of  amateur  frequencies  between 
amaieur  and  RACES  £tati:ons  on 
a  nrfiE'^ooni&-fir&t  $«rved  basit; 
{^\  Requiring  control  operjFoti 
of  RACES  iialKJfis  to  be 
lioenfed  amateur  radio  otxf  aitorf 
and  makir^  operator  pritfi|i}§«i 
in  BACES  identical  to  those 
held  in  the  Amatour  Rsdto  Ser- 
vice; 

if  J  Lir«iting  useage  of  RACES 
^aiiofti  to  bona  fide  civil 
dvfirnss  enwrgrnciei  and  up  io 
one  hour  per  week  of  tfriili  aind 
tests: 

(gi  Abohshing  tactical  or  s«cr<7t 
call  signs,  current iy  authorized 
by  Section  97,213  of  the  Ruies, 
assigning  the  same  distinctive 
two  letter  call  iign  prefi)[  to  «ll 
RACES  stPtkmi  to  faciltitte 
their  idefTEifwation  a^  RACES 
siatFons.  and  reatjimriy  atl  oif\es 
amateur  siatioos  participaiirtg  in 


RACES  to  irte  ttwtr  regula- 
a»i9ied  call  tigni  wtien  pwttci' 
pating  in  RACES/civil  deferise 
activktfos; 

(hj  Limiting  t>ermrssii:}te  com- 
ma ni  cations  of  BACES  stations 
and  amaieiii  stations  o^^graiing 
in  RACES  to  communist  iont 
wim  flACES  itation^.  ammeur 
nationf  partiopatifig  m  RACES, 
*nd  those  other  stations  lifted  in 
propOKd  ^ctiDn  97.1B9, 

4.  We  received  comments  representtng 
the  views  of  approximately  one  hundred 
fifty  individuals  and  organ  ization$  in 
r«span««  lo  our  Notice  of  Proposed  Rule- 
making m  this  proceeding.  Our  r««paociBiit» 
included  the  Secrfftary  of  Oefefue,  fifteen 
sitate  civil  defend  agaficie$^  fortv  munidpil 
or  OouiTty  trvil  defenie  or^nt2attons,  and 
sixteen  amaiteur  dubt  and  orgmization^ 
amorw]  thnm  rhe  Amcricqn  Radio  Relay 
League  lARRL^  All  comments  received 
have  been  carefully  analyzed  Uy  the  Com- 
missmn^t  staff,  and  we  are  nqw  prepared  to 
undertake  Itnal  am  ion  in  ifi  is  Dodcat. 

5.  Commemji  on  the  broad  contours  of 
ouf  proposBJ  rangeff  from  several  expressifig 
the  opinion  that  RACES  has  become  thUe 
more  tfian  an<  flxtenstcn  of  local  government 
used  by  atected  officials  wtien  normal  radio 
frequencies  are  busy,  and  which  should 
therefor 0  be  removed  1rom  tho  tun^teui 
service  entirely,  to  others  viewing  strict  looiJ 
gotf^omem  control  of  RACES  to  be  stesO' 
lutely  essenital  and  requestifig  more,  rathev 
ihan  kt^,  Cdmmissiioo  regulation  of  RACES 

&  CoffMnnm  received  on  the  pfoposed 
tmendments  were  generally  fitvor^le. 
Typical  was  th«  r^jponse  of  the  Secrciary  ot 
Defense,  who  charactetized  the  proposal  as 
an  ^'admirable  Mep  towards  simplifying  tJ^e 
unduly  complex  RACES  I  ice  rising  prio 
oediM^^"  Similarlv.  ihe  AHRL  aigr«d  **in 
pvincipte  with  th«  modifications  to  iht 
RACES  njfes  proposed  by  itie  Com- 
mission ..." 


IT'S       ABOUT      TIMB 


<%-DiQ 


IT     ALARM 
CLOCK 


KIT      ND.1 


*  Diract    rlrive   CTf^liY   out- 
puts 

*  Currflfii  cor>u-a|  reyulatian^ 
on  ctiip 

*  Low  power  brightnins  con- 
trol -  on  ch  ip 

■    RFIelfrninitingfklAMipcir- 
cuiuy 

*  SiHpfidfeO  r^atwc 

*  24Hour'"5noaEe'*atMiii 

*  Independent  digit  setting 

*  Non-4nyti;iple)<«d   output 
circuitry 


n  VAC  CT  Ml  imp  uaaitQfjnr  toi   tiit  Nc.  1 


SCIENTIFIC      KITS 


4-OlOlT      DECAPE 

COUNTER      Kll 


TIME     BASE 


■^   I        ■        NO 

Co  nip  Fate  kit  wrth  componenu.  PC  Ekiard.  transfDniwr^ 
wood  ^rain  case,  and  fHtBr  for  diiplay  vvindow.  inciudev 
25  in,  readouts  SBI^SP 

1^  I  T^  Ai  o.  «3 

Comivkffie  kit  wtth  oomponen^  PC  ftoard,  iransformft'^ 
wool  grain  c^se.  and  filter  for  display  windoiAr.  Includes 
^  indi  nadouts. 


Components  for  Kit  No,  2  or  Kit  IVo.  3  sleep  radEa  leaturc,  add  .95, 


ALTAU 

ELECTRQfiilCS 

F.O.  Bqn  3aH4M.  OailH,  Tcw  7SZJt 


TERMS:  ChKh  or  mw«v  ot4»f.  No  OOO. 
TBrephone(2l4j27e-3561 

TsKai  Rwiid«nin  AtHJ  S% 


V 
M 


>  ,999  \'  ■  '5it  wiffi'  poJar- 
itY  indicati'Dn.  to^thsr  ninth 
Kit  012  vid  a  4  digit  #4rtay 
boards  VOii  haw  a  OVM  iwiiti 
1  M  ohm  irtfiut  impedance, 
and  if  propafty  adiusted,  \% 
accuracy,  includes  compo 
nflnts  Br   PC   Bd- 

KITo^tSIS.^^ 


oia 


Oi^  c?^ip  4  d^jt   decade  counter 

Itii,  witH  ijQifi  7  sajpnent  and  BCD 

OulJiiiL 

f^  Diip  faattJfH  inlefnal  oidnatiir 
for  scanfiing  ipesd. 

2.  Overflow  And  count  e^ttent  Out 
puts, 

^.Transffl-r.  reiet,  caunt,  biankfng 
Bnd  trui  compEJmani  control  in- 
puts. 

4.  PC  Boards  can  be  cascaded  to 
frl2-t6,  etc-  digits, 

5.  Kit  includes  coumer  chip,  driiB 
drcwt  for  4  cadioda  type  dis- 
plays and  PC  BoanJ.  f  For  readout 
boarrj  i««  fFNO70^FND5O^ 
MAN74} 


1    MKf   crystal   diain   timq 

b&tt   dividar,    Outputs:       1 

Mhz  1 00    Khz  1 0Kti ^  1  Khi- 

100   Hi-IPHiT    HrOJ   Wt. 

Accuracy  bettor  than  .0OS% 

with  propwr  dd|U£tment, 

KIT  913  Gompleta  C  Mos  v^th  PC  Board 

KrT9l4  SameasKn^OI^,  butmthTTL 


S1S*7S 


SI  3.7  S 


KIT  011-flQ  HjE  cftaln  time  ba^e  usfn^f  Ifne  frequence  at 
reference.    Accurary    010-05%.    Oulpul^    10    Hi    1 
Hz-0.1  Ht.  Complete  with  C  Mos  shaping  efrcuit  and 
PC  Board ©7,7 5 


KIT  910^10  Mh?  fr^uencv  counter  kit,  lopther  Mth 
Kit  012  and  013  oi^  014  or  015  and  display  board 
make'^  a  nice  accurate  frequency  counter.  Complete 
with   PC   Board  and    laad    lor  owrftow,  Ml^7.   Khz 


indication,. 


HJ?*!  bP+H  ■  ■  >«ii  i  w^Tr-¥f> 


vd-l-'l-V  +  ri  ■-!  a-TB  bitb- 


ffilS.SO 


LSI 


INTEGRATION 


% 


M[Vr5314 
;002 

7007 

70250 
70380 


PC  Board 
PC  Board 


6  digit  din  I  til  clock  24  pin  dip  w/|p«c.  ......  ■«^»„*,f,.*.*«.-*r,„M 

4-6  cfigit  alorrti  clock  40  pin  dip  w/si3ec..«*. „.„,„„. .*.",.. „;...*... 
A  digit  Cfjijnter/latch  daccxier;  7  Sfttfmenl 

and  BCD  outpifts.  2fi  olo  dip  w/|pec, .„.,„..„.„, 

•4  digit  couftwr-latcti  decoder;  7  tegrrwni 

outmjt  only  .24  iirn  dip  w/^sec  ._ , .,_ .^ 

'4di9i(  eouotEr/laoii  docoder  witti  BCD 

outpiit  ontv    IS  p4n  dip  Wspac  ^ ^^.,„__*..„..^. 

-4-6  digit  aJiKtn  clock  2fl  oin  din  w/spec  ..^-..... ■...,,,,,,,.___ 

•4  dfgrt  non^rmjltiplexed  radki  a^arm  clock 

fgatunng  direcr  drive  display  Oijtput  40 

[Jin  dip  w/spec,     ,.- ..•m»*+,.m,* 

fof  70250        iLi .dii. ........... ..M.i-.v.. ............... ....i.i,.».*:-„.*^„. 


S  3.?  5 
$  4.25 

$12,511 

s  %m 

%   JM 
%  5.50 


%  ISO 

S  3.75 
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7  Wtiite  %v«Til  conrwntrttf  ciied  ihe 
atstfice  Oil  enhef  RACES  orprWi^iion  inr 
tdrvitv  in  the  retpondtnts'  areai  h  evfdence 
juattlving  lotal  elimiRatiCin  o1  RACES  every- 
iMhart,  otheri  indicated  HACES  id  be  pre- 
cise (y  tM*e  sort  ot  highlv  ofKsnized  and 
effect  kve  meaiiii  of  omergejxy  cam  muni  ea- 
tJons  10  vital  in  times  of  man-made  and 
naturat  disasters. 

8,    Accordingly,     vn     feaff arn     thaie 

frndingt  ouilimM  in  out  Notice  of  Proposed 
Flulemakir^  in  ihli  proceeding.  nMneiv^  th^l 
thvrv  ^k>m  ei^itt  tod»v  »  definttfi  ne^  m 
itxrm  flms  for  the  type  of  lervici  flACES  'n 


imt^rKkd  to  ptm^d^,  snd  thqrt  such  i  co-m- 
municatiorH  netimrk  should  at  lent  be 
ivai'lable  to  those  pomrrHinities  desiring  it,  Ifi 
this  Reponi  and  Ofkf,  ihefefore.  we  are 
ddoiTting  the  amerKlment*  oont^ined  in  our 
Notitx  of  Proposed  Ftubmsklrkg  essentJaily 
as  pfoposfd  a^das  set  foith  ifi  the  Appendix 
hereto, 

9.  Although  ws  are  Adopting  the  am«n>d- 
memi  to  Part  97  general ty  si  pfopotcd. 
'STireral  quntioni  coruorritng  sfiecific  sectors 
of  the  Ckidtet  ma- it  separate  discuss iofi 

10.  Hilt  lection  ot  th«  proposed  fmend- 
m^ntf    miking   all    licenced  »m^«ijr   t^io 


ofxtxioci.  rogariAett  of  litsme  dm.  eligible 
for  pjirti^apation  m  RACES  was  aJmost 
univertallv  acceptedi  Fleoefil  trenuls,  »m*i  m 
the  bui^poning  fiumbef  of  repeateri  avai table 
for  amBteur  use.  have  ampty  dempnstrated 
the  otitity  of  the  VHF  bands  in  provkding 
dependable  co nim Lin i cations.  A  large  seg- 
mem  of  the  VHF  usor  population  con&ijts  of 
Technician  Class  Ucensee^,  and  fince  th€^ 
liocfisees  have  prgrven  fhem selves  in  the  past 
to  bi  hightv  qoahfitd  corfimunfcawrs,  ww 
perceive  no  re^iort  fot  denying  sudh  i 
fesouroe  to  thost  RACES  arganifstiijn£ 
detningtomilL£«  n, 


ATTENTION  METRUM  II 
OWNERS 


vAjs/GVABD  has  a  high  quality 
synthesizer  made  for  your  rig. 
You  get  2,000  thumbwheel 
selected  channels  from  140,000 
to  149.995  MHz  in  5  kHz  steps 
at  •0005%  accuracy  over  the 
temperature  range  of  -10  to  +60 
C  and  your  cost  is  only  $1 59.95. 
With  the  Metrum,  one  Vanguard 
synthesizer  covers  both  transmit 
and  receive  frequencies. 

For  complete  detaHs  and  photo 
see  our  half  page  ad  in  the  May 
issue  of  this  magazine. 

VAT^CUAnO  I.ABS 

19&23  Jamaica  Ave  .  Holln.  New  Vmk   T1423 


yOUtt  HAM  Tun 

TUBES  BOUGHT,  SOLD  AND  TRADED 
SA  Vt  $$$      HIGH  SSS  FOR  YOi/k  TUBtJS 

MONTHLY  SPECJALS 

3CX 1 000  A7  /82S3  $22  5.00 

3CX1500A7/8S77  205,00 

3'500Z  48.00 

3  10CI02  120.00 

4  12SA  42.00 
4  400A  45.00 
4  1000  A  165.00 
4CX250B  27,50 
5728  22.00 

Elmac  Tubes  &  Accessories  tn  Stock 
Write  or  phone  for  types  not  fisted 

BRAftID  NEW*^*^FACTORY  GUARANTEED 

TOP  BRAND  Popuiaf  Receiwmg  Tube  Types. 
BRAND  NEW  75%+  Otf  List  •Factory  Boxed. 
FREE  LIST  Available  -  Minimum  Order  S2S. 


SUA 

$   8.50 

813 

18.00 

6l4eB 

4.25 

63B0 

3.75 

68338 

4.50 

8122 

39.00 

8236 

22.00 

890E 

5.25 

B9S0 

4.75 

CDMMUnilCATIDNSJnc. 

2115Avenufl  X 
Broqklvn,  NY   11235 
Phone  (21  Zl  646-6300 


SER  VTNG  THE  INDUSTRY  STNCF  J  922 


ZSCAKR  MODULE 


OnTy  1.55  x  1J5x  A  inches 

Fits  right  into  existing  equipment 
High  seiKitivitY:   35  mv,  st  500  MHz 

r5mv,at150MHz 
Input  impedance:  50  Ohms 
Requires  12  to  IS  V  dc  at  100  mA 
max. 

TTLcofnpatible  output  F|[^/10 
Overfoad  protected 
PSM  prescaler  module  wired  S  tested 

$99.00  plufE  S.8$  shipping 

WRJTE  FOR  DATA  ON  ENTIRE  LINE  OF 
PRESCALERS 

All   orders  please  add  $.B5  for  shipping  Caiif. 
residence  add  6%  sales  lax 

WeW   aSSBBTATSS 

P.O.  Box  961,.  Tampte  City.  CA  91780 


WHILE 

CSJc  they 

LAST 


POWER  SCR's  &  TRIACS 

BY  LEADING  U.S.  MANUFACTURER 

^v       C^       t^ 


SEND  NOW  FOU  YOUR  POWER  PACKAGE 
KIT  WHLCH  INCLUDES: 

•  ALL  200  VOLT  OR  HtGHEH  SCR's  &  TRIACS 

•  2  TniACS  IN  THE  CURREtSTr  RANGE  OF 

6  to   15  Amis 

•  1  m\AC  on  SCR  WITH  25  hpm  RATING 

•  T  GATE  PROTECTION  DIODE 

•  RATING  DEVICE  DESCRIPTION  INFO. 


SEND    CHiCK    Ofi    AIONIY    OfiDffl    FOR    S6.25    TO; 
f>OWER    PACKAGE 
C$clc 

pest  Dffic«    Btix    B16 
W(3^rT»,    N.   J.   07470 


tl.  Our  jptoQQssA  to  vlantroK  pm^m 
rvquiranertts  for  RACES  CommuniatiocH 
Ran*,  FCC  Cetiitic;ft(i<]ns  and  AuttioFJitaiiom 
I  FCC  F&rmi  481  snd  482}  rrwt  with  g«rwr»Y 
appTCTval,  and  we  belif^ve  such  d^ler^on  lo  lie 
consonani  wxh  receni  Cornrnts^ion  i^uempic 
to  si m pi  if  V  and  deregulnte  the  Am d tour 
Radfo  Service.  Thus.  fiNng  of  FCC  Forms 
481  and  482  will  no  lot^r  be  required  to 
obtain  RACES  iiu!hciriz4ti(>n^  We  appritaiUr 
the  posnion  ol  ihose  ^cnvrnmentil  tnittttts 
luch  ai  the  Stite  ot  Qjlifqrnia  exprrsiing 
both  eoftctm  ova-  ellfninaiifitri  of  ihesr 
Tuquif ermnts  ar>d  fear  th^t  tuck  of  proviiii^ 
for  fotni^l  commurii  cat  torn  plan$  and  trt- 
quencv  coofdifiation  will  cre^ate  canfuiion 
and  limit  th»  usefulness  of  RACES.  We 
believe,  on  The  comraiy,  thai  becouw 
RACES  is  at  Its  ba^  sn  amateur  service,  & 
lomice  tradilionaUv  diaracterieed  by  voturi' 
twv  cooperation  tetiUMfi  groupf  and 
imiifktiifll^  tucti  apprehension  a  not  war^ 
famed.  Thosa  civil  deli^na  organtf^iipftf 
v^^lmg  to  do  all  may  <>'  colt^  establiih 
tzumfnunttsttliofifi  plan^  end  coordinat'?  frv- 
querKi^s  as  exlensiveiy  as  thev  wi^ti.  In  the 
future,  hqwewer,  such  planrting  wiiJ  t»  a 
matter  for  c;ivil  defensi^  authorities  and 
amateurs,  not  the  Comini^siofi. 

12.  Thtf  pfOpcKdls  permitting  RACES 
nutkm  liomsti  m  he  muttd  dir«ct(v  to  civil 
defense  organifiitionis  and  providinqi  to-r  ihe 
ttiar«f  ti»«  af  all  amateut  frequencits 
tietwpert  amataw  and  RACES  ftatiom  on  i 
f  int-coTne-fitft^urved  baitt  encoum?rid  rela- 
tively  little  oppdsrtion.  Thoie  resfJorKionts 
criticgl  oJ  ibe  proposed  amendments  cori' 
landed,  m  substance,  thM  to  r^t^rmit  ufia  of 
amateur  frequi^ncres:  by  amateur*  and 
RACES  §roupi  woutd  makij  effective  civil 
defense  emerpncv  frequcncv  planning  diffi- 
&it.  The  ^jftiary  fear  appeals  ta  be  that 
t»iiesa  speciiic  {rti^uiencifi  v^  aaigned  for 
eicdi&'nM  RACES  use.  interfFvenoe  ffom 
amateurs  may  be  $uffici«iit  to  tttvdm 
RACES  corrtmuntcstJoni  ^mpossibfe  W< 
note,  however,  that  the  Commi&sjon  mav  Jn 
the  future,  as  now,  designate  frettyencies  lor 
RACES  use  in  the  event  of  emergency  kmdf^r 
lhe  provisbni  ol  Section  97.107  of  the 
Rule$,  ar>d  would  obs^v<^,  further,  that 
airiatetirf  have  a  l^ono  tradiiiQrt  of  voluntary 
cooperation  in  erria-gency  situalioiu^  m  bradi- 
tton  vm  Nave  every  reason  to  beti«vt  wil 
comiriye  in  the  fimjtc  Wt  conclude,  fhere^ 
fore,  that  thtfir  exisic^  r%o  real  basii  for 
concern  in  this  regard. 

13.  Our  proposal  to  require  c^ntrot  oper- 
ators of  RACE^  $tations  lO  be  licensed 
amateurs  pro'^^d  to  he  sa  mo  what  contro- 
ver&tal.  Many  rirspondenli^  pariicuEarlv  tho»e 
represent  tr^i  governrrHjmal  and  RACES 
Dfgamzationit.  expressed  tti«  belief  tti.dt  m 
requiring  RACES  opecatori  to  be  in  alt  Oises 
lioentsed  «mjt«ur$  wt  iM>uld  be  severely 
llfflJting  RACES'  usefulneii,  A  cnnimanly 
artiirylated  concetn  was  that  in  many  aresi 
of  the  count rVp  especial' iy  rurai  amas,  there 
are  few  arnatcur  iicensees,  and  that  for 
RACES  io  be  n  fiinctionaj  service  it  may  in 
some  imtaruei  be  e^sen^ai  for  local  RACES 
ofhcsefs  to  rea-u4t  ^  RACES  opcritori  per- 
tonrkei  holdirif^  Oommiaicn  cammvrcial 
hoenses,.  a  practice  cijrrrntl<y  auttiorfzed  by 
Sectkm  97.203  pf  the  Ru  lei.  Several  nf  our 
resfiorKle-nts  also  attertipted  ici  justilV  Optra- 
t^on  bv  commcicifti  lioertseas  on  amaieur 
frequencies  by  noting  dial  some  RACES 
itatbns  arDi  manned  iwnnty  four  hourt  per 
day  and  thitt  waiuntoer  amiitcurs.  may  bo 
LinwiLFing  to  tiirve  or  an  j>POUJid  the  c^lock 
basis.  Fufttigf.  a  few  comments  stated  I  hat 
because  many  disasters  stillce  with  great 
twiftnesE,  effective  use  of  RACES  siatioris 
Visually  dictaie  use  of  commgiciaJ  ap«f- 
mof%,  at  ieaii  unt«l  amateur  operatorf  art 
available  to  rtian  the  natiorii.  As  outltrwd  by 
Th$  Secretary  of  Defcnfiii',  commercial 
licences  are  nHcessary  in  luch  situations  to 
"prpvldg  the  offif^ial  directEon  and  luper- 
vision  neerJed  in  the  case  of  an  emergency 

I  to!  fHI  the  miersttce^  caused  by  ihf 
inabilrty  of  amatfiufs  lo  provide  sufficient 
communication!^  uipport  in  a  i^iien  at«a.'* 
Aiuiming,  Miiihout  decidrng.  these  argu- 
fTiflfkis  Id  b«  valid,  we  nonetheless  believe 
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thev  i^mor*  tht  ftrndarmntat  prifidplft 
ititt^f^nt  in  RACES,  inam«ly,  that  it  ti  tn 
amatRjT  servii;«.  The  propofition  that  thwe 
cin  be  any  Cirmm5l3ncft4  wKatsoever  in 
wtitch  comni^cial  operator » may  operate  on 
amateur  frequflncies  is  contra ry  to  the  dcfii> 
Itbn  of  the  service  found  in  Sociion  97.3  of 
thi  Rule$  and  Ji  conosptually  unaccrsptablm. 
We  believe  that  if  ^ACES  Cdnnot  function 
wnlhcHit  oofnmcrcial  cp«fBlors^  il  should 
pfobably  be  rerrKwed  from  Anutmr  l^idid 
Service  frequenciei  efitinFly. 

14.  Much  of  what  wai  laid  m  the  pi:»- 
ceding  paragraph  appliKi  whli  equal  force  to 
th«  problem  of  the  sGope  of  operai^n^ 
pfivileges  to  b&  exten^d^id  aniflieur  operatori 
perttcipating  m  RACES.  Consirrent  with  our 
del  ire  to  make  RACES  an  intflgrsl  part  of 
thti  Oimateur  i^tvice,  ive  are  herein  adopiing 
Sen  ion  97.179  a$  proposad  and  mjOting 
operator  pfivitegn  in  RACES  idemicai  to 
tho$c  h^id  tn  the  ^m^tj^ur  tervice.  White  wt 
intiapate  th«t  lume  RACES  organizatiorH 
will  be  irm^jinviEiiiieiiced  in  ensuring  cheir 
operators  utilia  onlv  those  (Tequ&ncitf 
Bvajjabte  uncfer  The  terms  of  their  tiGemei, 
we  belfeve  ar>y  lych  inconvenience  wf!l  be 
far  QUI  weighed  by  the  benofit«  to  be  realized 
m  making  RACES  an  integral  part  of  the 
Amateur  fiad^o  Service. 

15.  Much  eoficern  vuM  abo  e^ipressed 
ovff  hmltifig  uwage  of  itations  pa^»patinf 
ki  RACES  to  bona  fide  civil  <leffinse  emer- 
gencwi  ani  «  maxiimum  of  one  hour  p4r 
w«ek  of  drill  I  and  tests,  at  proposadl  in 
5(3<rtiorE  97.^91.  Such  a  iimitatiO'n  on  drills, 
icxne  contended,  is  Linrealhtic  b^cmsc  it 
often  takes  lofiflcr  than  one  hour  simplv  to 
call!  rhe  roll  and  atter^  to  other  adminittra- 
tivfl  matters  on  a  RACES  network.  We  an 
not  pemiaded  by  stich  arQMrrhein^  While 
Mvne  of  the  brgtr  RACES  neiv^rk^  msy  bt 
forced  to  adopt  more  efficieni  metfiodK  of 
operatioft  to  Comply  with  the  n£w  tim« 
timitaticHi,  we  believe  most  RACES  operjk 
tlons  will  not  be  serioustv  affected.  Thow 
amateurs  *flfiahing  to  sharpen  their  network 
traffic  handling  skills  beyond  that  they  are 
a^lc  to  acquire  as  RACES  parlicipanu  may 
of  course  rki  so  thro  ugh  those  amateur 
nelVK^rks  organ LC«d  for  ihi*  purpose. 

tS.  Our  propotid  to  eliminate  tactial 
oiJI  signs,  assign  distincti^ve  i^U  sigrii  lo 
RACES  stations.  ar«!  rt^uirff  amateur 
ttitions  piariicipRitrng  tn  RACES  to  use  their 
smateur  call  stgns  was  cr^iiciicd  by  several  ol 
the  larger  civil  defense  offpnizations.  These 
responderrts  staTOd,  in  substance,  that  such  n 
change  in  standard  RACES  operating  pro- 
in^dure  would  engender  confusion^  cauio 
unnecessary  delay;  and  make  network  opara^ 
tion  senerally  less  effici«nt.  We  believe. 
hOWffver,  fh^i;  operalion  on  amateut  fre- 
quencies ^«o4iid  wheiwei  po&sibk  conform 
to  accBpted  amtteur  practice,  and  that  by 
ri»iiui<rinig  th«  use  of  arfiateur  italt  si^l.  on 
RACES  networks  we  are  taking  an  appro- 
priate $tep  in  that  direction.  New  RACES 
stations  or  those  renewing  thak  licenses  after 
the  effective  date  of  tfi^te  arnendments  will 
b*  assigned  oali  sigr^  with  a  prefix  of  "WC" 
followed  by  the  approprtite  amateur  call 
sign  district  indicator  and  tfiree  lettcfi, 
RACES  repeater  stations  wifr  be  as»gfi*d  Clli 
fign  Suffixes  beginning  with  "R", 

1 7.  Several  commenEs  alleged  ihat 
Hmiiing  permiS'sibCe  communications  <xt 
RACES  st3tiPfi&  and  emsteur  stiitions  p^r tk 
IpBting  in  RACES  to  commuricationt  with 
RACES  stQtifsns  and  those  other  stations 
lined  in  proposed  Section  97.1B9  would 
r«diLWe  RAC£:S  network  effect lyp^ness  in  time 
of  eatieijieiicv.  A  f«w  it>poncient$  aaggmomi 
that  fiorv- RACES  amateurs  rnay  be  m  post- 
lions  torendet  valuable  assistance  to  RACES 
operations  in  emergericv  ijluatiorts,  and  that, 
in  any  event,  in  tight  of  the  proiMisad 
arriendment  discussed  in  thft  preceding  pdt»» ' 
qti^ph,  requiplng  ijmateur  stations  partici- 
pating in  IMAGES  10  use  their  amatetir  call 
iffniw  such  ai  prohibition  would  be  unen- 
forceatile.  While  conceding  the  obvioos  diffi- 
cifliuef  mvolved  in  mior^trig:  SeirtiQn  97  li8§ 
it  proposed^  w«  note  the  long  setf-polrCifig 
hfHqry  o*  the  Amatfiar  Sn^icfr  and  concJMdt 


th»t  enforcernent  ^U  not  OMfttitiitfi  a 
seriotfs  problem.  At  the  root  of  proposed 
Section  97. 1 89  IS  the  notion  tfiat  RACES  is 
a  discrete  system  within  the  Amateur  Ser- 
vice,  desired  to  provide  specific  type^  of 
communtcaticins  in  narrowly  d&flried  situa- 
tions. We  believe,  therefore,  that  only  tlieae 
stilt  ion  &  feeistered  In  RACES  should  be 
permitted  to  cominunjcate  wiith  RACES 
statkviS,  and  vice  mrm.  We  would  observe, 
however^  that  therv  it  nothing  to  present 
amateur  itstiorH  reglittred  In  RACES  from 
taking  part  in  othir  ot^rvied  and  iKior- 
gant2^    im$teur    «i;tiyitie£   iJid  comnuni- 


caiiriQ  with  norv RACES  afTiitaur  scstkHv  in 
those  [»nt ex  IS, 

IS,  So-me  commem^  r«i^  riuetfiorki 
concerning  the  defirution  of  "RACES 
Station"  in  proposed  Secbon  97J63ibJ. 
They  a^ked  whether  the  language  "specific 
lend  tooation"  meant  such  n  station  could  be 
operated  as  a  portable  statiDn,  The  answijr  li 
**yei*':  a  RACES  station  may  be  operated 
Fiort4b4e  in  the  came  fashion  as  any  other 
amateur  stttton.  We  n*f#!v  require  ifiat  the 
lioertad  statnri  location  be  a  "specific  land 
location.  *' 

IfH   Finely,  we  would  rioit  itiat  batfaufe 


alt  amateur  fne^iuencies  are  now  «¥ifJUfa4e  for 
S^CES  use,  repeater  stations  opertting  m 
RACES  may  now  make  fu^f  use  at  those 
frequencies  allocatud  for  repeater  uicage  in 
the  Amateur  Ser¥iC9.  The  limitiitions  of 
proposed  Section  97  ISB  apply  only  ^n  those 
emergsncios  requiring  invoe^Tpon  of  the 
President's  War  Emtfrgency  Powers  undei 
Section  60&  of  lh#  CommuniCLationi,  Act  of 
1934,  as  ameniled. 

20.  In  view  of  the  foregoing,  we  believe 
ttiese  amendments  of  f^rt  97  of  the  Rules  tO 
be  in  the  putriic  trnerest^  cofwenicfioe,  and 
neceaity. 
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GET  FAMILIAR  WITH 

MICROCOMPUTERS 
AT  MICROCOST. 

The  EBKA  FAMIUARIZOR 

is  a  CO  mp fete 

microcomputer  system 

No  expensive  terminal  is 

required.  Everything  is 

built-in  to  a  sirtgJe  PC 

board,  including  a  hexi- 

dectmal  keyboard  and  display 

Easy-to- understand  Hard- 
ware and  Programming  fvfanu- 

ats  guide  you  every  step  of  ttie 

way.  You  will  gain  a  practical 

knowledge  of  microproGessing. 

plus  invaluable    hands-on  "  experi- 
ence. All  at  microcost. 
The  heart  of  the  EBKA  FAMILIAR- 

iZOR  is  a  MOS  TECHNOLOGY  6502 

Microprocessor,  an  eight  bii  processor 

thai  can  address  up  to  dSK  bytes  of 

memory  On-board  memory  consists  of 

IK  bytes  of  RAM  for  user  pfograrfiS  and 

two  eight  bit  ports  (one  mput  and  one 

output)  A  256  byte  monitor  program,  supplted  m  one  1702A 

erasable  PROM,  enables  you  to  load,  examine,  run,  debug  and 

modify  your  own  programs.  Each  function  can  be  implemented 

at  any  address  in  memory.  Breakpoints  can  be  entered  at  any 

location  in  your  program  lo  display  internal 
registers  or  branch  to  a  separate  routine 

You  may  also  expand  the  c^pabilitjes  oF  your 
FAMIUARfZOR  in  easy,  tnex pensive  stages-  To  store 
your  own  programs  in  PROM,  the  PC  board  rs  designed  to 
accept  three  additional  r702A  PROMS  (768  bytes)   A  low  cosi 
PROM  programmer  is  also  available.  The  system  bus  allows  easy 
expansion.  Add-on  memory,  interface  and  special  function  cards 
are  available. 

Whether  you're  a  beginner  or  an  experienced  engineer,  EBKA 
offers  you  a  microcosi  way  to  get  familiar  with  microcomputers. 
Order  your  EBKA  FAMfUARIZOR  today 
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-  ORDER  FORM  •■  —  --  —  ^  —  - 

Please  send  me 

□  Complete  6 SO 2 

FAMIUARtZOR  Kit  ,.,..,..,.......$229 

— [  Assembled  ,       .  ,„„»,.„», .**,...S285 

IC  Socket  Kit,, K,M...*.$  14.50 

Power  Supply $58 

Q  Check  here  ^f  you  wish  to  receive 

literature  on  the  complete  EBKA  line. 

Oklahoma  residents,  add  sales  tax. 
Make  payable  and  mail  to: 


□   Enclosed  is  my  check  or  money  order 
for  S  


r~[  Charge  my 


□  BankAmer  card  or 

□  Master  Charge 
exp  date 


Account  No._ 
M,C.  Bank  ^o. 


EBKR 


Signature. 
Name, 


INDUSTRIES  INC 

6920  Melrose  Lane      405787-3671 
Okfahoma  City.  Oklahoma  73127 


ArlH  roc  a 


City.  State,  Zip. 
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21.  Autihoritv  tor  the  ml«  dian^ 
Kbpt^  herem  ii  coota tried  in  Sveti'Ons  4ii|' 
end  303  of  the  Gomrnunkaiiom  Act  ol 
1934,  eamefided 

2Z  These  jmendrTKiiifs^  shali  twcome 
etfectiw  t4K>n  tfie  dtale  specif i«d  m  paia 
grap^  23-  In  ordir  to  avoid  undue  h^f  dsliiR 
exiiTing  RACES  ftat^on^  irijiy  continuB  to 
ojperate  undrr  iheir  cur  rem  iiuthorij  at  torts 
and  th^  o>fisttr>g  Rules  umil  the  t^Kpiiation 
date  of  their  license*  If  the  eKplr^Tlon  detP 
ot  an  ex  tiling  RACES  station  licence  is  Jnts 
than  one  veaf   arid   six   months  from   the 


effective  dttt  ol  these  dmQn<Jmentt^  it  may 
be  renii^Afiid  upon  propet  aftpNcalioti  fi>r  a 
pwiod  ot  one  yvx,  ckiring  which  time  ttie 
exisPting  ruks  thiill  OOfltinue  to  Applv-  All 
othpr  j*w  amj  jenewed  RACES  licensees 
diiat)  cwnply  with  die  ntlei  m  amended. 
Eadi  new  RACES  station  appliiotton  diall 
he  sutrfDitUd  on  an  FCC  Form  BtO-E,  with 
An  indicAlion  it  is  a  HACES  stafiion  app'Eica- 
tion. 

23  Ajccoidiiiglv;  IT  IS  ORDERED  that 
Part  97  of  \h^  Commission's  Rufes  IS 
AMENDED  as  slwwn  \n  ih«  Appendix 
attached  hiireio  effectrve  March  23.  1976.  IT 


IS   FURTHER   ORDERED    that  this  prt> 
oeedifig  is  TEBMJNATEO. 

FEDERAL 

COMMUNICATIONS 

COMMISSION* 

Vincent  J.  Muslim 

Secretary 

'SiH)    attached    ConcurfinQ    Staiement    of 
Ca  mm  ills  [oner     Re  id    Jn     which    Chairman 

Wl  I  ay  and  Commissioner  Hooks  imn, 

NOTE;  Rules  changes  huffin  wiCI  be  c^veTfid 
bvTS.  V({75|  3. 


CLOCK  KITS14.00 

Includes  all  parts  with  MM 53 16  chip, 
etched  &  drilled  PC  board,  transformer, 
everything  except  case,  #SP284  $14 
2/$25 

#SP284  Si 4  2/S25 


5  VOLT  1  AMP  REGULATED  power  supply  kit  for  logic  work.  All  parts  including 

LM  309K  =PK-7  S7.50 

DUMMY  LOAD  resistor,  non-iriducttve,  50  ohm  5  watts  3%  $1.00 

AA  Ml  CAD  CELLS  brand  new,  fine  biz  for  handy  talkies.  $1.25  ea  9/$9.00 

ASCII  KEYBOARD  brand  new  w/ROM  chip,  data  package  $45.00 


POWER  SUPPLY  MODULE 
New,  plug  in  module.  Plugs  into  AC  outlet  provides  12 
volts  AC  at  %  amp  by  two  screw  terminals.  Great  for 
various  clocks,  chargers,  adding  machines,  etc.  New 

$2.50  ea.  5/$ia00 
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LASER  DISCHARGE  CAP 

Sangamo,  new,  40  mfd  3,000  volts,  180  Joules.  May 
be  used  for  filtering,  linears,  etc.,  by  derating  to 
2,000  volts.  Shipping  wgt,  10  lbs.  Measures  3^4  x  AVi 
X  9%  inches.  $25,00  each  5/S1 10.00 


TELEPHONE  TOUCH  PADS 

New,  by  Chromerics,  standard  telephone  format. 
Measure  2%  x  3  inches.  Great  for  repeaters,  phones, 
computers,  etc.  $4.50  each  6/$25,00 

LINEAR  by  RCA,  brand  new,  goid  bond  process. 


301 

S  .60 

747 

$  .82 

MM5314 

S3. 00 

307 

.52 

748 

.50 

MM5316 

3.00 

324 

1.80 

1458 

.96 

7001 

8.00 

339A 

1.60 

3401 

.80 

741 

■50 

555  timer 

.60 

yffesn/H^ 


Piease  add  shipping  cost  art  above, 

P.O.  Box  62 

E.  Lynn,  Massachusetts  01904 


FREE  CATALOG 
SP-7 NOW  READY 


APPENDIX 

Part  §7  of  Ctiapter  1  of  TUte  47 

of  iM  Code  of  Federal 

Regulations  rs  arDended 

In  its  entirety  as  follows: 

SUBPART  P  -  RADIO  AMATEUR 

CIVIL  EMERGENCY  SERVICE 
jRACESI 
General 
>i07,1G1  Basis  und  purpose. 

The  RadJo  AmaiBur  Civil  Emertg^rtcv  Ser- 
vice provides  for  amAieyr  radio  ofieratian  for 
civil  defense  eoiTrniccfii<3li<]fi&  purpaset  only, 
ehirtng  periods  of  local,  regional  or  nafianal 
chil  MtiergBitCJHfes,  iricluding  any  ffnfrfency 
which  may  neccraitaie  i  mo  king  of  the  Pte«i- 
cfeftT'i  War  Eirnfingsncv'  Pofwen  undif  tha 
proviiions  of  §606  of  |he  CoirvTunictiioFit 
Ace  of  1d34^  d$  anwided, 
g97.ie3Defmittom. 

Fof  ttie  puff»«es  of  thti  Sutipart,  (hi 
f^ilouving  d6lin>it]i>n»ar«  ippHc^able, 

|i)  Radio  Anmisur  Civif  Emergm^cy  S^r 
ViiM.  A  radiocommynication  ^eivice  con- 
ducted  by  vpluiit@er  licenced  amateur  rod  id 
operators,  for  providing  emergeTicv  'adiO' 
cornmimii^tkjnt  to  locat,  regional,  oi  itate 
Cruit  cjefense  organ  i^sikin^ 

lb}  ffACtS  srstfOn  An  aimiteuf  ridio 
tUtton  licenfed  to  d  civil  clef  one  ofpnif^^ 
IJofi,  ai  a  specific  lind  locatHsri:,  for  the 
pmpQse  of  providing  ibe  FaEiJities  for  mm- 
teyr  ra^fio  o!p«ralori  to  conduct  wtiiteiir 
radtocofnrnunicaiiofif  m  the  Radio  Arnaieiir 
Gvil  Emer^emicy  Service. 
ji^STTSS  Applicability  of  rules. 

In  al9  Cases  riot  iixdcificalty  covijred  by  ihi 
provisions  coniainetl  in  this  Subpart,  «ma- 
t&Lir  radio  ftatiom  and  RACES  stflTi oris  shall 
be  govprn«d  by  I  ho  provisions  t)f  J  hi?  rules 
gDVC^rning  qmaimir  radio  statpan<i  and  oi^ur- 
fttyrs  (Subpaiis  A  throuQh  Eof  this  part  J. 

Statk>fi  Aylheifrz3tiDfi« 
§97.169  Station  lio^te  requifed. 

No  tr^n$mif|jng  station  shall  te  Operated 
tfl  file  Radi$  Amateur  Civil  Enurgancy 
Scfvice  unlesir 

(a^  The  itation  it  Itcemed  as  a  RACES 
^9tkrn  by  the  Fed«(a1  CpmmunMuitiQm 
CammiSfion,  or 

ibi  TTie  italion  n  an  amateut  f»dio 
station  licensed  by  Uie  Federal  Communioa- 
liont  Cammiulon.  and  is  ceriilied  by  thft 
responsible  civil  d'&fense  orgsnization  ai 
lugistered  wUb  that  Dr0anization, 
P7.171  Ejjglbility  for  RACES  station 
license. 

A  RACfS  station  wiH  oniy  be  Itcerised  to 
a  local,  rt^ioniK  Of  itate  civil  drlen$e  orpiu- 
ration. 

§97.173  Application  for  RACES  station 
license. 

ia^  Esd%  dppticatmn  tor  a  RACES  itatiofi 
license  ^isll  be  rrude  on  ttte  FCC  Form 
61D-B 

lb)  The  apfiticiTion  shall  be  ligned  by  the 
Gtv*)  defefisc  off  4  cial  re^»[ns^|«  for  tht 
eoordi nation  of  all  civil  defgrvs^  adiviti^^  iri 
ttie  area  canii^iirnQd. 

(c)  The  application  stiatl  be  counts- 
signed  by  the  rcspansible  officlil  for  the 
gavernmental  entity  tBrved  by  the  civil 
defeme  argsni nation. 

(d^  if  the  application  is  for  a  RACES 
Ttatlon  to  be  in  any  tpecltif  manner  cov^ect 
by  s^  97.41,  tfioie  thoiivings  specif leci  for 
nofhRAC£5  naticutf  ihirll  atso  beiubmitted 
§97.175  Amaieii*  radjo  ^tatiofi  regtstratitfl 
in  Civil  defense  ofQan4j::atii;Hi. 

Ho  amateur  r^N^o  «t<tJon  shalT  be  opet- 
ited  in  the  f^dio  Amateut  Cfvtl  Emergency 
SfiTvioe  unless  it  ii  mTXH  ied  as  registered  in  • 
civi  defense  organisation  by  that  organ i4»^ 
tion. 

Operating  requirements 
§97,177  Oijurator  renulrements. 

Ntj  person  shall  bs  the  contrnl  or^rafor 
of  a  I^ACES  nation^  or  shall  be  the  control 
opertttor  of  an  nmai^r  radio  statrgn  cor> 
ducting  communicatieir^s  in  ibe  Radio  Ama- 
ttyr  Civii  Etnetgencv  Service  imltst  ihai 
fMTun  holds  a  valid  amateur  radio  onerator 
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liosfiit  and  is  certified  k  enrolled  in  a  civil 
defeme  mpsfiization  by  that  org^nilAUon, 
S97J7S  Operstw  prm  leges. 

Operator  privileges  in  tiie  Radio  Amateur 
Qivil  Emcrgefucy  Siivice  wb  depcndem 
upon,  and  identical  to,  ttiost  fcir  th^s  clss&  of 
operator  license  hold  in  the  Amaiaur  RiidJO 
SsrvicQ. 

;537,181     Avaflabilitv     nf     RACES    station 
license  and  operator  licenses. 

(i)  The  arigimhl  license  of  «aoh  RACES 
stition^  or  a  photocopv  thereof,  thai  I  be 
■nsdied  to  e&ch  ti^mminer  of  such  f tat  ton, 
mad  It  each  €Ofitrc^  poim  of  luch  ttatiofi 
Whenever  a  phoiocopv  of  the  RACES  »tai  ion 
license  n  utiriiKl  m  OOfflpli^Jice  with  this 
rtt^remefit,  the  originat  station  license  shall 
IM  availabfe  for  tmp^uon  hv  any  auihor^iKl 
Govdrnment  offhcial  at  «»ll  times  while  the 
station  ts  being  operated  and  at  other  times 
upon  rnque^'vt  iTiadd  bv  ^^  author izod  rl^pr^ 
sientarive  of  the  Cornmission,  eJi!t:ept  when 
wch  lic^nsie  had  been  filed  wpth  a  ^pt  teat  ion 
for  modificatton  dr  renewat  thereof,  or  has 
iHiflfi  mutilAiBd.  loit,  at  deftroyed,  and 
requeit  tus  been  miid€  for  e  duplicate  lioense 
iftjicoof  dance  with  §97.  S7. 

(bl  In  afMition  to  ttie  operator  ftcer^a; 
mll«bilftv  requirements  of  ^97,83.  a 
pIntDcopY  of  x*m  ttiritrol  opastof'f  wn^fetir 
radio  opera  tot  license  shall  be  posied  at  a 
conspicuous  plod  at  the  osntfol  point  for 
1he  RACES  station. 

Technicitl  requirements 
§97,185  Frequeneies  avai^ibEe. 

(■}  AJI  of  the  authorized  freQuenciet  a rd 
^mistioti^  allocated  to  the  Amateur  Radio 
Service  are  aJso  available  to  the  Radio 
AmaiEur  Civil  Emergency  Service  on  a 
itfhired  hasiL 

fbJ  in  the  €rvent  of  ariy  emergency  wtiicti 
necetsnates  ihe  invoking  of  the  h-Hidcnfs 
Wif  Emergency  Powers  unda"  the  proviji«m 
of  ^606  of  the  Comtnunfcations  Act  cf 
193d,  as  amended,  unlos^  modified  or  other- 
wiiQ  dlriH^tecl,  RACES  slat  ions  and  tmateur 
radla  stations  par ticiipiting  in  RACES  will  be 
limited  in  operation  to  the  following^ 

Fret|uency  Of  Frequency  Band  I 
kHz 

197&200Q 
3515-3550 
39844000 
3897 

7097  7103 
7103  7125 
7245-7255 
14047-1 4D53 
14220- 14230 
21047-21053 

MHz 

28  55-28,71 

29.45-29  SS 

50.35-50  75 

53L30  3 

53. 35- 53. 75 

14S.17-145.71 

146  79^147.33 

220225  & 

|c)    Limitation: 

HI  U^  of  freQUfincies  in  the  band 
18D&2000  kHz  IS  suhjea  to  I  he  priority  of 
the  LorafO  syftem  of  r»diDnav«^llort  lO  ihii 
hvid  and  to  the  geographical ,  freqysKV. 
erruHion.  and  powter  Nmiiat^ini  contair^ed  in 
|97.61  of  the  rules  governs r^  amateur  radio 
itition!^  artd  operators  ISubparts  A  throirgh 
Eof  Ihtspart). 

(21  The  avetrabl^lltv  of  the  frequency 
bands  35m35S0  kh2,  71D3-7125  kHz, 
7245-7247  kHz,  7253  7255  kHz, 
M 220  14222  kHz.  and  1422B- 14230  kHz 
fof  me  during  period^  o9  actual  civil  defense 
emergency  i^  ttmited  to  itie  initial  30  dflyi  ol 
such  emer^rfcy.,  tinlesi  othai^rtse  ordered  bry 
the  Co4nrimi«ia*i 

(3}  For  use  in  emergencY  tf^m,  when 
requited  to  m^ke  initijii  contact  with  mllt- 
tary  units;  also,  for  comn^unicdlions  with 
mitiiary  itationi  on  rtisttets  la^uiring  ooor- 
difiatioa 

(4)  For  use  by  aM  mJthortzed  stations 
only  in  The  confiifj^ntal  United. States,  fli^cept 


Limitations 

1 

1 

2.4 

3 

4 

2.4 

2,4 

4 

2,4 

4 

That  the  lands  724^7255  kHz  arvl 
14220-14230  kH;  are  also  avai]ai>le  in 
Ataiki.  Hawaii.  Puerto  f^ico^  and  the  Virgitt 
lslar>ds. 

IS)  Those    ttaiiofis    operating   in   tfie 
band  220-225  MHz  shall  not  cause  harirnful 
interference  to  the  government  radiotoc^ttoo 
seruici^. 
^97.1fl9  Points  of  cammunicaiiom. 

(a)   RACES  stations  may  only  be  ustd  to 
communicate  with: 

iU  Other  RACES  stations; 

(211  Aniateur  radio  ¥Tattark&  ocTtifted  af 
being  registered  with  a  £ivi>  defert^  orgaruza- 


t ion,  by  that  orgsnhatlon; 

{21  StaitoTH  in  the  Di^astsr  Gommuni- 
c«tiomSi^ic:^: 

(41  Stations  of  ihe  United  States 
Govi^rnment  authorised  by  the  reaponsibJe 
pgency  to  e^echar^fle  oornmunicatiom  with 
RACES  staitions; 

iS\  Any  otheir  station  in  any  other 
service  regulated  by  the  Federal  Cammumcs- 
tions  Ct^mmission,  whu newer  such  station  is 
author i^ped  by  tfi«  Commission  to  exchange 
conttnuni  cat  ions  with  nations  in  the  Radtp 
AmaieuT  Ovil  EmergecKy  S^vice. 

lb  I   Amateur     radio    natJofH    regittered 


with  a  ciV'il  liteFense  or^ntzation  n\wY  only 
be  used  to  communicate  with; 

11}  RACES  stations  licensed  to  the 
ctvil  defense  mganization  wfth  which  the 
amaVsm  radio  stati'On  ti  f  egrslered; 

\2[  Any  of  the  following  suiiom 
upon  autfiprization  of  tfie  responsible  ctvil 
defense  official  for  the  organiz'ation  in  which 
the  amateur  radio  station  is  registered: 

U\  Any  f^ACES  station  iiqensad  to 
oth{!r  dvit  defense  organizations: 

ill]  Amateur  radto  Stations 
registered  with  the  san^ie  or  another  civU 
derf  eftse  orgpnifatiDO; 


2  METER  CRYSTALS  IN  STOCK 

We  can  ship  C,0*D.  first  ciass  malL  Orders  can  be  paid  by:  check,  money  order, 
Master  Charge,  or  BankAmericard.  Orders  prepaid  are  shipped  postage  paid.  Phone 
orders  accepted,  Crystals  are  guaranteed  for  life.  Crystals  are  all  S5.00  each  (Ma^. 
residents  add  25^  tax  per  crystal),  U,S.  funds  Only 

We  are  authorized  distributors  for:  Icom  and  Standard  Communications  Equip- 
ment, (2  meter  I 

Note:  If  you  do  not  know  type  of  radio,  or  if  your  radio  is  not  fisted,  give  fun- 
damentaf  frequency,  formula  and  loading  capacitance. 

LIST  OF  TWO  METER  CRYSTALS  CURRENTLY  STOCKED  FOR 
RADIOS  LISTED  BELOW: 


1*.  Drake  TR- 22 

2*.  Genave 

3«.  Icom/VHF  Eng. 

4«.  Ken/Wilson  /Tempo  FMH 

Sm.  Regency  HR'2A/HR212/Heathkit  HW-202 


6*,  Regency  HR-2e 
?•  S.B,E, 

8«.  Standard  146/826 
9#.  Standard  Horizon 
tO«.  CleggHT-146 


The   first    two   numbers  of  the   frequency   are  deleted   for   the   sake   of  being 
non-repetitive.  Example:  146.67  receive  would  be  listed  as  -  6.67R 


1,  6.01T 

9.6.1 

2.  6.61R 

10.  6. 

3.  6.04T 

11.6. 

4.  6.64R 

12.6. 

5.  6.07T 

13.6. 

6.  6,67R 

14.6. 

7.6.10T 

15.6. 

8.  6.70R 

16.6. 

3T  lZ6a9T  25.  6.3  IT  33.6 

73R  la  6.79R  26.  6  91R  34.  6 

145T  19.  6.22T  27.  6.34T  35.6 

745 R  20.  6.82R  2a6.94R  36.6 

16T  21.  6.25T  29.  6.37T  37.  6 

76R  2Z  6.8 5R  30.  6.97R  38.  7 

175T  23.  6.28T  31.  6-40T  39.  7 

775R  24.  6.SSR  32.  6.46T  40.  7 

CRYSTALS  FOR  THE  fC  230  SPLITS  IW 
ia884444MHz;  13.917778  MH?.  S6.50pb 


.52r  41. 

.52R  42. 

.55T  43. 

55R  44, 

,94T  45. 

,60T  46. 

OOR  47. 

,63T  48. 

STOCK     13 


7.03R  49. 

7.66T  50. 

7.06R  51. 

7.69T  52. 

7.09R  53. 

7.72T  54. 

7.1 2R  55. 

7,75T  56. 

S51in  ^Hi; 


7.15R 
7.78T 

7.18R 
7.81T 
7.21R 

7.84T 
7.24R 
7.87T 


57.  7.27R 
Sa  7.90T 

59.  7.30R 

60.  7.93T 

61.  7.33R 

62.  Z96T 

63.  7.36R 

64.  7.99T 

65.  739R 


BACK  IN 
STOCKI 


Special*  Only  $24995.  Get  8  crystals  of  your 
choice  for  only  $2,50  more  with  purchase  of 
IC-22A, 

READY  TO  GO  ON: 


1 
2 


94/94 
34/94 


3 

4 


22/82 
28/88 


5       52/52 
VHF   FM 


RECEIVERr 

Reception  Frequencies         22  chanrwl^  for  144  MHz  band. 

Built-m  cfystal  units  for  S  channels. 
Reception  System  Doubfe  Superheterodyne 

Interm&di^te  Frequencies     1st  inter  mediate;  10^7  MHz 

2nd  intarmediate:  455  kH^ 
Sensitivity  a.  Better  th^n  Q.4  u  v  20db  quieting 


144.00   to  148,00  MHz  using  22 

channels 
Transistors ♦ 23 

IC 3 

Diodes  ,,*•«•..  .......4.^.. 16 


STORE  HOURS:   MONFRI:   9  A.M.  *0P,M.      SAT:   9A.M, -6  P.M. 


Box  469 

Dept.4676,  Quincy   MA  02169 

617  471  6427 


OorrDrniQjiniio 
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{tjil  Sutiorts  in  t^  OtS3St«T  Com- 

tfv}  Siaiictns  of  tht  United  States 
Govirrnment  fitJThorj^ed  by  the  rei;poniible 
sgencv  to  exchange  communications  with 
RACES  stations. 

(v)  Any  ather  $tJition  in  anv  {xther 
sCfvjce  fegulatetl  by  the  Feij«ral  CcHninumca- 
tioni  CofTiTniEsiGin,  whenever  such  slalfon  is, 
authorized  bv  the  Commi»iOii  to  tnchm^ 
corrvmynicatioru  with  statiom  m  The  R^ip 
Amateur  Civil  Emerge ncy  Service. 
§97.131  Peimiwible  communiciitiont. 
All  communications  in  thu  REtdlio  Amateur 


Ci'tfil  Eitv^rgtficy  Service  muftlieipecificalh/ 
authorized  by  ttw  dvil  drfefnv  or^ru^dtion 
for  the  area  terved  StatiQRi  in  tliit  fcrvioe 
msv  transmit  only  c'm\  defense  Gomm  urn  ca- 
tions of  the  following  tvpcis; 

{q\  Commu  meat  ions  i^anciirnirng  impend- 
tng  or  actuiil  conditioni  }capardjztng  tlte 
public  saffeiy.  or  afi«cting  the  rtiiional 
defense  or  security  dwirlg  periodi  ol  IdciL 
rif}iOit}1^  qr  rquonal  civil  «fTwrgefficiei! 

U)  CofTwnurticaljOfn  directly  con- 
vOrniJlg  the  imrriediiit^  5«f«ty  of  lil^J  or 
Individuals,  tho  immedjata  protect! c^n  of 
property,   malntendnca  af  law  and  order, 


ifleviatkHi  of  hym^i  ^ff«ting  and  need,  and 
the  eom{;i3Ting  of  armed  aitack  or  sabotage; 
(2)  Communicaliont  directly  con- 
cerning the  accumulition  arid  dissemination 
of  public  informfition  or  instructions  to  the 
civilijin  population  essentia  1^  to  the  gcfi'iritles 
&t  the  civil  defense  orgpni^tion  or  other 
iuthorized  ^ovffnmental  or  relief  agenciei. 
Ibt  Conirfnunic<iitioils  for  &?ii1irq  drills 
and  tfi'Sts  neeeiitarv  to  aixure  ifle  ntibjiisti- 
fiwm  and  miftinten^ncd  of  ordvdy  and 
^fttCisni  opvration  oi  the  Radio  Amateur 
Civil  Emergency  S*Tvic^  as  ordered  by  the 
rtsponsibl?  civil  defemeorgKnU^tion  ticrved. 


Portable  Specials  for  June 

TWO  METER  PORTABLES 
RCATACTECS 

The  TACT  EC  i%  tti&  latest  rt^odel  portablo  made  by  RCA  aftd  feattirsi  extensive 
u^  of  iCs  and  separate  transjnitter  snd  recetvor  boards  for  easier  servicing. 

Coriversion  to  the  two  meter  amateur  band  requires  ordinary  alignrnent 
procedures.  COMPONET^TS  NEED  NOT  BE  CHANGED  FOR  AMATEUR  USE.  An 
external  speaker-mIke  can  be  added  without  modifying  the  radio^ 

TACTECs  are  made  in  two  basic  models;  Standard  housing  which  accommodates 
up  to  two  frequencies  plus  dual  squelch,  and  Options  housing  which  can 
accommodate  up  to  six  frequencies  plus  dual  iquetch. 

These  radios  have  fecently  been  removed  ffom  commercial  service. 

A  New  Nicad  Battery  is  included  with  each  TACTEC  radio. 

Frequency  range:   150  lo  \B2  mc  Standard  Housing  TACTEC 

Receiver    sensitivity:    .25    microvoU    for    12    dB     TACTEC  portable  w/std.  squelch 

SINAD 
Power  output:  2  watts  minimum  (5  watts  avail 

able  as  option) 
Size  with  battery;  2,6"  x  1.6''  x  6" 
Weight  with  battery:  18  ounces 


TACTEC  portable  w^dual  squelch  .  *  . 
Options  Housing 

TACTEC  i'^ortflble  w/std.  squelch  ,  »  , 
TACTEC  PL''table  w/dual  squelch  .  ,  , 
Desk  top  battery  charger  ,,.,.,,,.. 

Like  new 


.  $375.00 
,  $400.00 

,  $400,00 
.  $425.00 

,  .  S45.a0 


450  MC  PORTABLES"  RCA  Persona ff one  450 

These  portables  are  similar  to  the  Motor oia  HT-200  in  size  and  weight,  but  use 
modular  construction  techniques.  Conversion  to  the  amateur  band  requires  crystals 
and  ordinary  alignment  techniques. 

Frequency  range;  450  to  470  mc 

Power  output:  1  wett 

Receiver  sensitivity:  ,7  microvolt  EIA  SINAD 

Weight  with  battery:  40  ounces 

Size:  3.2"  X  1.6''  x  &.B" 

Personalfone  450  with  standard  squelch    .  ,  ,*.,_.  $225,00 

Personalfone  450  with  due*  squelch ..,.,..  S250,00 

Battery  charger    .  . , ..,.,...  S40.00 

SOLID  STATE  MOBILES 

We  were  able  to  acquire  a  limited  quantity  of 
RCA  Super Fleetf ones.  These  radios  are  all  tran- 
sistOf^iired  and  are  rated  for  50  watts  output 
continupus  duty.  There  are  no  relays  or  other 
movirig  Furts. 

These  units  are  in  the  42  to  50  mc  band 
segment  and  are  ideal  for  use  in  the  six  meter 
ham  band.  With  modlfFcations  they  can  be  used 
in  other  segments  of  the  25  to  60  mc  band. 

Model  CMFB-50  with  accessories  (for  June  only) 
$200.00  Regularly  $32&.00. 

ALL  ITEMS  ARE  SUBJECT  TO  PRIOR  SALE.  ACT  NOW. 

NO  CODs.  Purchase  orders  accepted  by  special  arrangenr>ent  only, 

Senfi  check  or  money  order  to: 


DU  PAGE  FM  Inc. 

P.O.  Box  1.  Lombard  IL  60148 

(312}  627-3540 


TERMS;  All  itemA  are  &oid  ti*  ts,  ti  nai  u*  reprcsertled  feiurti  within  five  day$  of  receipt  far  exchange 
or  refund  (our  option}.  AH  items  are  shipped  freight  collect.  Accessories  da  naf  include  crystah^  reeds, 
relays  or  antertTta$, 

DKLIVEHY  ON  OR  AliOUT  MAY  HI.  KKSEK  VE  YOVHS  NOW 


Such  testi  and  drills  mjiy  not  cKceed  i  total 
time  o1  one  hour  per  VKek. 

kl  Brief  one  v«y  transmi»ions  for  the 
lesiFfig  and  adjusiment  o1  e^qulpmem. 
§97-193  Limitations  on  the  use  af  f^AGES 
stations. 

{a}  No  itation  in  the  ^adio  Amftf:$vfr 
Civil  EmEfQCOCy  &rvic;c  dial  I  be  used  to 
iransmk  or  to  recefve  meHage^  tor  hire,  nor 
for  oommoTH^ lions  fo(  rrtaieiiai  con^penia- 
tion,  direct  or  indirect,  paid  of  firarniied, 

{b)  All  mer&iage^  which  aiei  transiHiiilted  in 
connection  with  drllli  or  te^ts  fihjili  be 
clBflfiy  iriBniif  iGd  as  sunh  by  uee  of  tho  words' 
"drlir'  or  "te«",  as  appropriate,  in  the  body 
ol  the  messages. 


CONCURRING  STATEMENT  OF 

COMMISSlOhJER  CHARLOTTE  T. 

REID  (CHAtRMAN  RICHARD  E. 

WILEY  AND  COMMtSSlONER 

BENJAMIN  L.  HOOKS  JOIN) 

RE:  RACES 

I  hdve  coficurr^  with  my  coflMQtm.  in 
thi&  deciiion  becayte  I  believe  RACES 
remains  a  vialite  meanes  of  oonnntunMationL 
Daces  c^ri  ^nd  has  filled  A  commiiniCBtiom 
void  in  times  of  emergencies  and  I  feel  n 
thould  be  administered  iind  operated  pri- 
marily by  licfmned  amattfurs.  However,  \  do 
fttl  there  will  b^  bona  lirle  ^rrwryencles 
wheint  licer»i«d  amateuri  n%iy  rwt  bi  mt^iV 
»ble  otmL  in  such  cases,  commercial  oper- 
aisri  should  l>e  stkNwd  to  opervf*  the 
HACES  stations  umit  the  liosnsed  amcteufs 
arrive  on  the  fcene.  I  would  have  prd'erf^ 
an  exception  to  the  licenwd  amateur  oper- 
lator  rule  wi!h  a  restriction  that  sueh  ysfi 
could  be  only  in  time  of  pn  extreme  emer- 
gency, not  routine  police*  tif*  or  amtxiifarKz 
ectivitVi 


PUBLIC  NOTICE 

WAIVER  TO  PERMIT  AMATEUR 

TV  REPEATERS 

March  1.1976S 
the  Commii^ion.  by  Chief,  Si^fety  and 
S^idal  Radio  Servicn  Siircau.  has  waived 
SKtion  97.61  (c)  of  ttie  Commi£$ion'i  Rul€; 
lor  1  period  ol  1  y^r  to  perrnit  operation  of 
ftsl-scan  «natiHtf  teJewtiion  repeater  ftntions 
gtit^Hid?  of  the  sub-b^ndi  normally  rc^ervad 
tor  repeater  operatjons  in  The  450  lAHi 
^mfiteur  band, 

On  January  25,  1974,  the  Commisstnn 
ts»ued  a  iik  morfth  Special  Temporary 
AuThoriz^tion  nhidi  tw^iv^  Section 
9?-6ltc}  erf  (he  Rules  foiiiernjingj  ttie  Afiutetir 
Radio  Service  to  permit  operation  oi  fast- 
fcan  television  r«p^tet  ttAtwn  WR4i^AG  in 
the  450  MH;  bami.  The  station  ii  ysed  to 
rotrammit  t^jluvision  signals  of  other  imateur 
telf^vision  stations  throughput  ih&  W^jshing- 
ton.  D.C..  areu,  Tar  the  pyrfxi^  of  gd tiering 
eHperimenial  il^t^  eorvcermng  the  featiblldty 
of  fan-scan  television  repeatut  oper^^ioni  st 
4S0  MHz.  The  Speciiil  Ttmporry  Authority 
weivir^  Section  97.61  |c)  wes  renvMed 
leveral  limei  tub»eguent  to  it*  issuanoe,  with 
the  most  recent  r'enewal  fet  tn  expire  on 
Mardi  3.  1976  A  petrtion  lor  mbmaiking  to 
flUovw  regulur  operation  of  this  station, 
RM  2507.  was  filed  on  Januafy  IB.  1975. 
The  Commission  now  hag  thst  petition 
under  considei^tiorL  «  well  as  several  other 
retiuests  of  a  itmitar  naiure.  ^^ndirig  fotmai 
eonstderHtkin  ol  these  petitions^  and  pending 
implementation  of  a  formal  frequency  epor- 
dinsting  mc^d^anism  within  the  Amateur 
Radio  Sefvios  which  vuould  ouersoo  the 
frequency  sa lections  of  all  rtip^^ater  itatjom. 
the  Commission  is  waiving  Rufe  Section 
97. 61k I  for  a  period  of  1  year  to  permit 
continued  experim^ntatKsn  m  this  mode  of 
opefttkjn  Any  licen&ed  am^icur  mpetttt 
slalion  op<erATing  tn  the  450  MHz  band  may 
condira  njch  tens  without  prior  Conv 
mission  approval.  This  waiver  ii  flffftciive 
February  27,  1076,  Authority  for  this 
waiver  is  contained  in  Section  0^331  of  the 
Cornrr^tsston's  Rule^ 
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S.  D.  SALES  CO. 


P.  0.80X28810  DALIAS,  TEXAS  75228 


ALARM  CLOCK  KIT  SIX  DIGIT  LED 

Thousands  of  hobbyists  have  bought  and  buill  our  original  clock  kit 
and  were  completely  satisfied.  But  we  have  received  many  requests 
for  an  alarm  clock  kit  with  the  same  value  and  quality  that  you  have 
come  to  expect  from  S*0-  So,  here  It  is! 

THE  KIT  INCLUDES: 

1  Mostek  50252  Alarm  Clock  Chip 

6  Hewlett  Packard  .30  in,  common  cathode  readouts. 

15  NPN  Driver  Transistors 

1  Etched  and  Drilled  P.C,  Board  set 

1  Step  Down  Transformer 

2  Switches  for  time  set 

2  Slide  Switches  for  alarm  set  and  enable 

1  Filter  Gap 

4  IN 4002  Rectifiers 

1  IN914  Diode 

1  .01  Disc  Cap 

15  Resistors 

1  Speaker  for  atarm 

1  LED  lamp  for  PM  indicator. 


M6. 


so 


(COMPLETE  KIT) 


Why  pay  MORE  MONEY  for  our  compolltor's  clock  that  has  LESS 
DIGITS  that  are  SMALLER  in  size? 

Please  take  note  that  we  use  only  first  run  parts  in  our  kits  and 

include  ALL  the  necessary  parts.  Not  like  some  of  our  competitors 
who  use  retested  readouts  and  chips  or  who  may  not  even  include 
switches  in  their  kits. 


60  Hz.  Crystal  Time  Base 

FOR  DIGITAL  CLOCKS  ^C   95 

S.  D,  SALES  EXCLUSIVE!        ^     ' 

The  kit  you  have  been  waiting  for  is  here  NOW,  and  at  an 
unbelievable  price  1  Thanks  to  S.D.  Sales  you  can  turn  that  digital 
clock  of  yours  into  a  superbly  accurate,  DC  operated,  time  piece. 

KIT  FEATURES: 

A.  60  Hz  output  with  accuracy  comparable  to  a  digital  watch. 

B*  Directly  interfaces  with  all  MOB  clock  chips. 

C.  Super  low  power  consumption  (1 ,5  Ma  typ.)       ^ 

D.  Uses  latest  MOS  17  stage  divider  IC.  ^^ 

E.  Eliminates  forever  the  problem  of  AC  line  glitches. 

F.  Perfect  for  cars,  boats,  campers,  or  even  for  portable 

clocks  at  ham  field  days. 

G.  Small  size,  can  be  used  in  existing  enclosures. 

Kit  includes  crystal,  divider  IC,  P.O.  Board  plus  all  other  necessary 
parts  and  specs. 


£102  IK  RAM'i  -  6  FOR  tfZSS 

Ntw  yr>tts  We  bought  a  ioad  on  a  super 

<S&B[,  hence  this  fantastic  price. 

Units  tested  for  500NS  Speed 


INTEL  1702A  2K  EDASEA8LE  PROM'S  f6  9S 
We  led  It  like  it  is.  We  could  have  said  iheaa  were 
factory  n€w.  but  here  la  the  straight  Sooc^.  We  bought 
a  load  of  new  computer  gear  that  contained  a  qiiantily 
of  t7&2A's  in  sockets  We  carefully  removed  |tl«  p*r1It 
verified  their  quality,  and  are  oftering  them  ois  on*  hedt 
of  a  deal.  First  come,  first  served.  SiitliflCtiori 
gyafanteed. 


IV-50T¥P£L£0'» 
10  for  11 


3  0IQITI.E0  ARRAY  — 7Sc 

iinri 

fly  UTROfifX 
Pt33MMB  3  MA(4-3  Sf^e  Bndouu  m  on* 
pacMaee    The94  V9  ffctonr  pumi.  not 
ivlHttd  )Vt«cti  a«  sold  b^  o^t^mn, 
eompn  rm»  |li4ca !  75c  3  f  ar  Si 


SALE  ON  CUT  LEAD  SEMtCONOUCTORS 
Leads  *t&Te  cul  for  PC6  Inaertion,  Still  very  useable. 

1Nei4/1N4146 ....,.,,..i00/S2 

1N4002  1  AmplOOPIV 40/Sl 


1N4745Al6VlWZener  , 
EN2222  NPN  Transistor 
EN2&07  PNP Transistor 
2N3904  NPN  Driver  Xstr. 
2U23B2  GE  Pre-amp  Xslr 
CT03Y  SCfl.  aOOMA,  60V 


p    p   *  -p 


.20/$1 
25751 


ALL  NEW. 

UNUSED. 

ll^l^  SOME  ARE 

*^1;^    HOUSE  i 
25JJT 

10/11 


SLIDE  SWrTCK  ASSORTMENT 
<Xjr  t»I  Miier  inctytJtft  mnwuni  m^C  BundMrti 
maA^  smgie  rnid  mMh-pamitan  urttt  Ail  nevr. 
tint  «alttv.  riKiv  bmj  Mnch^  Try  or*  {titk- 
«■  «id  y«/H  rmmlm  mor*  Spmcmt  —  <2  lor  $J 
I  Am 


^ 


t'liBCVtirnHil  ^ 


DISC  CAP  ASSORTMENT 
PC  leads.  At  leas^t  iGdiflerent 
values,  Includes  ,001.  ,0T.  .05, 

plus  other  standard  values. 
60  FOB  SI 


H 


UPRtGHT  ELECTROLYTIC  CAPS 

47  mfd  35  V'10/$1  ee  mfd  25V-af  $1 

Brand  new  by  Spraguo,  PC  leads. 


RESISTOR  ASSORTMENT 

1/4  W  5%  and  10%^  PC  leads. 
A  good  mix  of  vaiuea,  gOO /S2 


1000  MFD  FILTER  CAPS 
35  VWDC   Jpfiflhi  EtylQ  *n!h  P,C 


to  tt  H  wci>  ffPtn  fi*>iJiae  type  <iec|ionic  pi* 
mona  S.D  S(memf4figrtf 


FAtRCHILD  810  LED  READOUTS 

Of  wfiMiiJn  c^todB.  Tifct  yout  piOt  Supm  iom  a/rrvn  tkaki.  tjrtr  i  Vt*i  p^ 

^         *^^  YOUR 

FND    -    510        Common  Afio<fe  CHOICE 

FND  503        Common  Cathode     S1.50ea    6^0^57  50 


DUAL 741C  mm  OP  AMPS 

Mini  dip.  New  house  numbered  units 

by  RAYTHEON, 

4  FOR  S1 


FETS  BY  TEXAS  INSTRUMENTS-  SPECIAL  S  lor  11 

UT\^7h  but  wvttin  m  inlarrul  ho^ae  number.  TOQS  plasllc  ca».  N.  Ctunnd, 


Wb  do  noi  sell  jufik.  Monay  bm^ 
guAmntMon  flv«nr  itt^rn.  Nq  C-O.t). 
Tsiiu  Rm.  Aid  i%  LBx.  Potliot 
mtt  w«ni  up  3D%t  Ptaave  wM  $% 
Of  your  lotBl  Oftler  to  h«lp  tiovm 
Ihlpping 


S.  D.  SALES  CO, 

P  0,  BOX 28810 
DALLAS,  TEXAS  75228 
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for  an  Economy  Price? 
THAT'S  RIGHT! 

introdticing  the  ECDNO-LINE 


1 


Model   Input     Output       TypicQl  Frequency        Price 

702     5-20W    50-90W    10in/70out   143-149  MHi   $139,00 
702&  1-4W      60-80W    1  in/70  out   143-149  MHi   $169.00 


I 


Now  get  TPL  COMMUNICATIONS  quality  and 
reliability  at  an  economy  pricep  The  new  Econo- 
Line  gives  you  everything  that  you've  come  to 
expect  trom  TPL  at  a  real  cost  reduction.  The 
latest  mechanical  and  electronic  construction 
techniques  combine  to  make  the  Econo-Line 
your  best  amplifier  value.  Unique  broad-band 
circuitry  requires  no  tuning  throughout  the 
entire  2-Meter  band  and  adjacent  MARS  chan- 
nels* See  these  great  new  additions  to  the  TPL 
COMMUNICATIONS  product  line  at  your  favorite 
amateur  radio  dealer* 

For    prices    Qnd    opacifications    pilose    write    fof   our 
AmQtevr  Products  Summary, 

FCC  iypff  ai:t:^pttfd  potwer  omptifteTM  ixiso 
ovoliahit.  Pieatv  i:aU  of  writi*  for  o  copy 
oi  TPL's  Comrti9t€iai  Producrs  SummtfrY. 

CO¥MUMlCATlOMS   tNC. 

1324  *.   l$5TH  ST.,   GARDENA.   CA    90Z47  (£1J>  536-9*14 

Cfwvattm:  AX-  Simntoftdt  Si  Sons  LtcT ^  ?85  Vorktsnd  El^  .  Wiflowcyic.  Omttiifl  M2J  ISS 
Export :  EM£C  inc.,  23S0  SouEh  3Q%h  Av*..  Hj)Unci«ic.  F  Li    33009 


DIPOLES  AND  WIRE  ANTENNAS,  complete  with  100'  Mil.  Spec.  COdK,  Balun,  Con 
nector,  100'  Rope,  Copper  Ant.  Wire,  Insularors: 


BO/40/15  paraiteE  dipoie 
40/20/15  paraUei  dipoie 

8CI/40  trap  dipoie  

-t&''20  trap  dipole  


*#'».»»  p » ' 


$34.95  l*Oshort,  130'  lengtti  ..... 

$30.95  aostiort,  63'  length  , 

$41.95  40  5hort,  33- length 

S3*:9S  Stngle  band  models  from 


S36.95 
V31.95 
S2B.9S 
t24.9S 


VERTICALS  —  complete  with  Universal  Mounting  Base,  Folds  to  5'  tor  Easy  Trans- 
port. Hvy,  Duly  Aluminum  Tubing, 


20/15  trap,  13'  hgl. .  $29.95  160  compact  23*  hgt.  . . .  $44.95 

40/20/15  trap  22'  hgf.  . , .     44.95  80  compact  20'  hgt 39.95 

eo/40/20  trap  30'  hgt.  , , ,     69.95  dO  compact  15^  Hgt 34.95 

80/40/15  trap  20'  hgt.  , . .     59.95  20/15/lOfgil  Siieverttcal  29.95 
10  meter  cov.  for  above  add  9.9S 


TDORDER  — tnctiid«i^  9&5hippmg  ttl.^S  We«r CoAStJ 
*•"'■- •••!  l4Koinrsliiprn«(n*.  30 day  guBr^Antee. 


NEW 

Apartment/ Portable  I 

apt.    roof    or    patio^ 
camper,  trailer,  mo^ 
, tqr  home.  All    bands| 
BO  10,  folds  to5'east- 
ly  13'  heighf. 
80  40  20  15  10     149.95 


liFftTEtS 


6-METER 

with  our  compact  and  cyte  6 -meter  cavity  fii Iters 
f6fltLEr1in§  heavy  cepper  con&trui^tlQ'Fi,  permaneint 
stability  ind  eis^  iiniilefnentitlon.  Factory  built 
«nd  rendy  (0  hock-up.  Cill  nr  writs  for  d|«t4l1f . 

Varden  Electronic*  Comp0ny 


ECONOMY  KITS 

VIDEO  DISPLAY  SYST.-(TVT-II) 

W/2K  MEMORY    $114.75 

SCREEN    READ.    PLUGS    tNTO 

VIDEO  DISPLAY    S   11.65 

MANUAL  CURSOR.  PLUGS  INTO 

VIDEO  DISPLAY    $     9.50 

CASSETTE  INTERFACE.  DUAL 
RECORDER,  PULSE 

MODULATION $  28.50 

POCKET     DATA     TERMINAL. 
16-TONE  GENERATOR  .  .$  39.75 
CLOCK-CALENDAR.     6-DIGlT, 
CT7001  BASED  (W/PWR. 
SUrPL  1 )  «,*4..,,..^...$   38,75 

BOARDS  AVAILABLE  SEPAR- 
A  TEL  Y  FOR  ALL  KITS  (DOUBLE 
SIDED.  PLA  TED  THR  U} 

PWR.  SUPPLIES  &  CASES  NOT 
INCLUDED  FN  ABOVE  KITS 
EXCEPT  AS  NOTED 

AVAILABLE  SOON.  AVi  DtGIT  DVM, 
FREE  CATALOG  OF  OTHER 
MERCHANDISE 

ELECTRONIC  DISCOUNT 


138  N.  81  STREET 
MESA  AZ  85207 


MILITARY 
SURPLUS  WANTED 

Space  buys  more  and  pays  more-  High- 
est prices  ever  on  U.S.  Military  sur- 
plus, especially  on  Collins  equipment 
Of  parts.  We  pay  freight-  Call  coHect 
now  for  our  high  offer.  201  440-8787. 
SPACE  ELECTRONICS  CO, 
div    of  Military  Electronics  Corp, 

35  Ruta  Court,  S.  Hackensack,  N  J.  07606 


ARRL 


ROANOKE  DIVISION  CONVENTION  /  HAMFEST 
lOLY  31 -AUG.  1  "scope;  NORFOLK.  VIRGINIA 


NORFOLK  SCOPE  CUiiukAL  &  COfWEMTICTJ  CENltR 


ADV.  TICKETS  S2. 50 

[TIDEWATER  RADIO  CONVENTIONS.  INC  BOX  9371] 
NORFOLK.  VIRGINIA  33505 


'FAMILY  VACAU ON  AREA 

■eANOUET 

iYL-XYl  PROGRAMS 

■INDOOR.  AIR  COND.  FlEA  1V!ARKET 


ARRL,  FCC,  MARS.  VHP 
AND  OTHER  PROGRAMS 


HOIIDAY  INN.I 

CALL  FREE  800-23S-5400 
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LMMSH 
|i^i3MH 
L^!3(J5N 
.  rnD?f.H 
U13MH 
LM3C0CN 
!  V^B9H 
V  lOS* 

LiMirlH 
LM..^ilN 

LM;j19fl 

UU3r90 

LM:J?aK,5 

LMHDK-S  2 

LM:i20K-1? 

lMrj.?0K-ln 

iri1:j^QT-a- 

LM32<n"-ie- 

tM324N 

|.M34aK-5 

LW3J0K-12 

IM-340K-15 

LM34(lK-2J 

I  m:540T--S 

■W34D1-f> 

LM340T-B' 

LM;ji40T-1B' 

LW5J0T  IJ- 

I.M:34Qr-1& 

LM35Qrt 
LW351ICW 
I  PAS -OH 
LM370H 
UM373P* 


^1 
.35 

35 

7S 

l.fW 

% 
t.Oft 

I  oa 

t  lU 

1.25 

1.15 

% 

1.50 

1  m 

I.Oft 
1.35 
1,35, 
1  *i 
I  35 

1  n 

1,75 
1.75 
1.75 
9.95 
1  Bfl 
1  710 
t.96 
V3e 
t.« 
l.ifi 
I  7ii 
r,?5 
1.76 

1,7S 
1  75 
I  7t 
I  Oft 
^5 
1  !S 
[  15 
^.£5 


LfNEAR 


LM377N 

LM34DCN 

tHSflIN 

LM3fl2hl. 

NE501K; 

rOE&lDA 

UES3lhf 

^JE55eT 

NE540t 

NE55M 

ft«5^J 

NE5a5V* 

«E5aw 

NEfGIB-- 

NE5&?B- 

NE5&5H" 

NEiBliW* 

NE56flC*J* 

ME5Ei7V* 
LMi^CH 

LUJOaW 
LM71RN 
LM.M1N 
LM723h 
LM723iH 
LM73^N 

\wjm 

LM741C*! 
LH741  T4W 
LM747h 
LM747>j 

LM74gN 
Lh113GlN 
UVtliCiitt 
LM1J05»I 
LM  1307*1 

LMI^TOH 


Jim 
1.73 

i:m 

6IX] 
30Q 
«:00 

^■^ 

:#5.- 
5  00 

;5.oa 

5.0C 

t.'ii5 

.45 

,35 
.55 

t  oa 
i.f» 

55 
.35 

m'' 

39 

.90 

t.19 

1.40 

2.BS 


LMUT4^ 
:M!45St 
LM149&N 
LWl5EeV 
LM2111N 
LM^tftl 
LMD065PJ 
LM39O0N 
LM39Q&K 

MC555^ 
LW75a6M 

Bi3:keB* 

L^7E45<t 

754E1CN 

75453CN 

751&.3CN 

•!i4^4£N 

7j45lCr» 

7!y9?CN 

7^ft4(f;iiJ 

RCA  LINEAR 

CA3015 

CA3QJ3 

tAaoa^ 

Ciil3i)39 
fyv304e 
CAJOS* 
GA3G60 
CA30B(1 

C:A3oet 

Cft3fl62: 
CAIiO&S 
CA30efi 

£^133 
CJi'^130'' 

RC4134 
RC419E 


1  fii 

1  75 

.65 

1  0.5 

I.9S 

2.96 

Bfi 

&^ 

RO 

1.SS 
I.B5 
1  00 

.a 

1  ?5 

4  all 

.49 

-39- 
.3ft 

39 
.39 

79 
.39 

m 


2  15 
2- SI: 
136 
1  15 

.?46 

.2Sft 

.55 

t-TS 

2M 

i.ao 

3.2s 
S?5 
(.55 
1.43 
1.75 
5.35 

3  25 


CONSUMER 


KITS 


EXAR 


ics 


XF-£206KA  SPECWL  $17-15 

!■.:  .!(>.;;.  mrmBHIhk;  hinKiicn  gEfflirator  C,  PC  beard,  sna  ssBaniWj/  ira^iKlton 

P!jriu;J 

WsjMKa  SPECIAL  527.35 

Same  as  SR  SfOEKA  hIKi^k  and  ircludnS  «;rt*r[ia3  Mnpcpcuw  roi  PO  biarti    _ 


TIMEflS 
XH-&55CP 

KiH-5DeCP 

KR-2SMap 

>1R-^240CP 


1  55 
t,E5 

325 


PHiiSE  LOCKED  LilQPS 

JIR-21Q  5.2!D 

KR-2S5  B.Sft 

Jffl-5S7CP  1,95 

XH-2567iCP  Saj 


STIREU  PtCOOIflS 

Kft^1510P 

KR-l3fOFP 

J(R-JK)KP 
XR-JK)?CP' 
MtSClLJNEaUifi 

Kft-teSI 

)ai.ii3fi 


e.40 

4.tl9 

^i5 


?,DU 


740D 
CMOS 


DATA  HANDBOOKS 

Pin-aut  6s  DeswifHwn  df  5'!DQ.740a  ICS  S2.K 

Pi«-OHit  S  Descr^ttiofi  tif  4000  Series  ICS  W.95 

Pin -out  &.  Funcilon^l  DKcriDEiyn  %Zr% 
ALL  THREE  HAMQaoaKS  S6  95 


exelar 


DIGITAL  WATCH 

Ttiis  m\ff}  if.  T:wul3Kijned 
Dy  Natranal  SBrniMndL-dd! 
Ir  pfC(f;irfii  5  J>jji?rtijini 
h[KJrl,  ItJiKJUs,  SEcaiids 
tig]&.  A.l^   itniicat&i  dal 

AcrLir,HTV   Ir   i1S:UI/i>l1   lo   & 

Sartnds  pci  inonth  by  prH- 
ci^ian  quarHi  crysi^L  11 

nwilt  me  vr^icti  l■ep3n^  ih  m 
surtd  wnlVii  49  hmirs  ^Ibt  it 
is  FKeivetj  CffTspletB  «iip 
^iiciDl  tJac^  >fa1l>?r  bdTid. 

ES4  YS 

3  MICRON  GOLD 
PLATE  BEZEL 

NOT  A  KIT 


Novus 


DIGITAL  ALARM  CLOCK 

Tiiiii  J  diyii  No^i;^  i^laim  ^CK  !S  a  ■i*r>  lelLUiJe  3Rf1  '^Tianly 
styted  unj]  H  prauidi3E  e1eI|  rearure^  as.3ri  alar'ni  smC^jJu: 't  ^ly 
minme  nf  ■the-  day.  s  '^  minute;  snooffi  jd^rtn,  a  pnvef  iailura 
iniix^or.  and  ftTii  3ii  fl  M  .  M  ^^*   kinicalBr 


NOT    A    KIT 


$19.95 


XCITON 

UTROMIX 
MOl\tSAMTO 


OPTO  ELECTRONICS 

DISCRETE  LEDS 


G 


RED 
GREEN 


Y  -  YELLOW 
0  -  ORANGE 


125"  dia- 


185'  dia. 


.190"  dja. 


XC2B3V 


Sl-?1 
4.^1 
4,-Sl 

4:£1 


.200  '  dia. 


)(C22e 
XCJZir 
XC32t] 


-J.-Sl 
4$l 


)!CS26R 

5.11 

iiC5?lif= 

4/*.1 

WC526r 

4/^3 

KCS2eD 
Itf 

4.S1 

i^ 

.200" 

dia. 

KffiSSP 

^■^1 

XC5MG 

4'S> 

Xt55ev 

4j1S> 

S.C566Q 

4.t1 

JfClTiG 
JlClliV" 
EOiUO 


5,tJ 

*II1 
431 

4«1 


DiTOr 


FNDSOl) 


F1MD70 


I 


DISPLAY  LEDS 

MAN  2  Ai^AH  .1         HfllV  ■ 

>l 


.085'^  dia. 

iwivsa 

095'  idi4.  Uicra 
retf  led 
€«1 

DL7^ 


OL33S 


IlTPE 

H>\ti  1 

MAN? 
MAAl  7G 
MWJ  rr 
P.1AIV  ?? 


pomatTt 

^  »  .•  DQ-T  I'^l^rRl.JC 
CClMMOhJ  U\rHOD£ 
MMMCN  CfiJmUS 
COMWCN  ftrKJOt 
CGWMQISA^JOCiE'GRiCeN 
CtiMWQnjANQDF-VELLOW 


Hf 

Era 

300 
125 
1G7 

3ao 

30i.S 
300 
iOQ 


U.25 

*■« 

33 

1.50 
2-50 
?iO 
1  $1? 


IVPE 
MAf«!74 

dl;d/ 

DLr47 
0L7:y} 

[H.33B 

FNDSeO 
T'jnsn- 


tOMMON  CATHODE 
CQMMtSJ  AmDi 
Q&itAQti  ^HODE 

CQMMOK  CATTODE 
CiSltMOf*  CATH&Df 
COMMON  CATMDOE 


m" 

300 
3(» 
6M) 

soft 

CID 
250 
.^ 
SflO 


$150 
$1  50 

?4* 

T,25 

5D 

175 

1  'J. 


IC  SOLDEflTAd  —  LOW  PflOFlLE  |TIK)  SDCREfS 


^^4 

8  pm 

S.t7 

14  1*^ 

» 

15  pin 

zz 

tS  pin 

23 

i?{Nei 

37 

14  pii> 
15(iln 
<:5  pill 

24  Dll^ 


A  pin 
14  pin 
]$pi[i 


14  din 


SJ27 
SO 
.35 
49 


$.30 
,:3e 


t45 

43 


2'5-43 

SI 

3£ 


25 
27 

45 


■  It 
32 
35 


50-tOiJ- 
15 

ts 

•.?ft 

;=K  SOLDEBTAIL  STAN  DARE)  (TIN} 


?A  pin 

25|]in 
^  pin 
ib  pin 


3!{]         mpSSi^P^  40  [in 

SOLDERTAIL  STANDARD  (GOLD) 

imUHBIi   HHHH     ^5j)in 

,32  ,.t?    f^   *^*   I  .:,->:>:  J^  p|„ 

4^  pirr 
WIRE  WRAP  SOCKETS  (GOLD)  LEVEL  #3 


4t 

as 

4^ 

6fl 


:J7 

41 
61 


24  {HH 

35  pin 
40  pvi 


ki4 

*3ft 

45 

.50 

.'S3 


1,3B 
1  59 


S  70 
I  10 
175 
173 


$1.05 
1.4g 
1.59 
1  ?5 


2S-49 
37 
44 


90 

1  25 
1  45 


t.OO 
1  49 
1.53 


.€5 
1  25 
1,45 
1.5^ 


50-1D0 


11 

1  15 
130 


57 

90 

1.26 

146 


55 

r.i-D 

1  3Q 


50  PCS.  RESISTOR  ASSORTMENTS  ST. 75  PER  ASST. 


AMT.  * 
jissF,  a 
Assr.  4 

ASST.  i 

ASSt.  7 

*ll     OtHtfi 

5-2;:      PCS. 


iqid^w     ipuHM 

5  03.      IBJ^OH^  221>{]HIUI 

Iff!  CIHW  SSj-  OrtW 

laa.      I,2K  1,5K 

5.3K  5.* 
Sfli      a2S£  10K 

5  ai.       ^k  EaK 

ISCK  1BQK 

5 ««.     3aOK  47D^- 

1H  1.2M 

a  u.     2  7M  3  3M 

RfSLS'TflRS      FfiflM     2  ? 
e5      ea       30-95 


£Cf 


l*]OHIM 
39  0liM 

too  OHM 
270  OHW 

530  ONM 
l.flK 

T2k 

33K 

B2K 

2aOK 

.'flBCK, 

1,5M 

UHhiS      - 
514       Eg 


IBEJHH  22Q.m 

47  OfilVl  50  (m» 

!20  DHW  l.-iO  O^M 

330  OHM  mo  WM 

020  QHM  !K 

22ft.  2.7K 

S.&K  BBK 

3W  47K 

tqw  law 

?7»  33dK 

.«|WK  S2QK 

1  J(M  2  2M 

(..711.  5JM 

S.5H     *.V*ILAflLE 

100-495  PCS        0 


1/4  WAH  5%  -  ^KS. 
1/<  ^Atr  S%  .  SOfxCB. 
1/4  WATT  5^  SO  PCS. 
Vi  WATT  S"^  -  50  PES. 
If*  Vikn  5%  -  54  PCS. 
1/4  WATT  i^i   -    50  pes. 

If  A  mn  5%     sftpcs. 

Il*t     MULTtPLES      OF      5     tii 
3      sd       5TO.^5         [?g7      ^H 


14  PCS  PfiTEimOIMETER  AS3C»nTM»iri 

ftSSl    A  2  *J):   IW  yHiJ*-;;iJ  DHM-M  OKM-IDO  OHH.200  OhW-2&0  0HS^-5W  tlHW 

.^SST,  B  S  w  IK,  21;:,  Z.^.  1W^   20K.  25«.  5DK 

A$ST.  C2ra-  SiW,  1D0X.  2O0K.25flK.  5D0K,  1M.JW  $9.95    PSrASSt. 

Each  Ess&'imcnfl  cor*!liina  14  flo  (jf  10  Uw  psls  Ail  pots  are  js^ailaU*  ri  siople  iJISl  qgifiWiaE  $.99  pb. 


*Astrisk  DefiCftes  items  On  Special  For  This  Month* 
Sallslactidn  Giiar^ntfied.  S5.00  Min.  OrctBr.  UrS,  Funds. 
Calif arrvia  Resicffnis  —  Add  t%  Safes  tux  —  Data  Sheets  Z5c  tach 
Send  a  i3c  Siamp  (postage)  Tor  a  FREE  197&  Caiatog< 

P.Q.  BOX  B22.  BELMONT,  CA.  94DD2 

PHONE  ORDERS  —  (415)  592-8097 


?4LSao 

74LSSIH 

741^3 

74L304 

,'4lS05 

?4LS0fl 

74LS1fl 

74L313:, 

74LSH 

Mi&30 

?4La26 

J4l3ai' 

741526 

741.S3(J 

74LS3Z 

74tS40 


.39 
39 
.45 
:45 
.39 
,39 

,n. 

7.19 

.49 
4a 
49 

.39 

43, 
49 

:3& 


74LS00  TTL 


^4!.SE£ 

74LS73 

Ml$74 

74L£^& 

74LSf:fi 

74LSa3 

74LSS6 

I<tLS90 

74L$^2 

74LS93 

74L$y5 

74Lii^ 

74LS1D7 

741^1 12 

74LS132 

74i$F3Ff 

74LSI3fl 


.39 

65 

56 

,79 

&5 

219 

.55 

8  25 

iJ5 

1  2B 

2.1-9 

1,19 

65 

65 
1  na 


7413151 

J4|.$l53 

74LS157 

74LS162 

74LS153 

r4L^164 

74LSiei 

74LS190. 

74LS191 

741519? 

74L3ia3 

7^L.S1?4 

r4<S^95 

74LS257 

74iS2$0 

74iS279 

7415570 


1  55 
1  55 

2.,a5- 

'J2S 
2.25 

IM 

2.29 

■\M 

55 

79 


OIF  iWITCH 
'hes*  ittilaifis  l'iJirH;i«luur  £p&T  Rtrnkur 
5wibEtiosJn3in(H(3HJcH[v  rJiRyarfiKifl^lli^. 
suiEed  for  lii^itttiiirdiMsaDr   ajtttii- 
calieilt?^  jl.Bi 


peer 

JWT 

1 

J^i 

lo-n 

«1«9 

i 

i 

flu 

OFf 

CM< 

231 

!.« 

TBfi 

MJ 

^/^ 

UN 

MWE 

Oh 

233 

tU 

»» 

Tia 

1^1 

.  ■■ 

i";i 

Qh 

DN 

OFF 
HCNE 

ON 
Cfl, 

171 

.?3ft 

I4B 
ICS 

141      lip 

J 

1JJ 

ZfH 

MINATU8E 
TOGGLE 


4fcitTiHiE4n.  ^1lDl<  hrHCfk 

Irmii^h,  ?*  1    lew  "  0,  i 
j|.  ^    In  ri  .;;.  »yfc  Ki  f:    I    ?  ±  3- 


PU3H  aurroN 

MvM        1     Qu^nitr  iiel  prIUi 
Huidtisr    Uch  2^9       16-29  30-9^ 
?23     S2  35  ST  .95   £1  4r   £1  3g 


£2.35  SI  .35  3r4:47  $1  30 


,  j,Mic  .4J  D^w;; 


THUMBWHEEL  SWITCHES 


,|Hd  pic  iwi 


1  HUf4^Tf<ttk  M*l  ttrf  imLT 

I^ICH*                     DETri«4lfo  h|U 

Si:                     ■    '   ■»l£IV*Hl'  37SI( 

.jfl  L-                     ....I-*  i« 


FfHIItIN 


ucFssmas 

fart  nd              Dnt^imiP*  n^w 

y."  tn              r,-.i  =o:i-  l*'jin I  1 W 

Sr  BB              HIinlL  UuiTr  ^tMih;  *lf 


iCliEiiSOFim 
hrtlla  aiHIidJiliD       mc* 

ijR  EK         tii+  I'ljir-  m^Mi    ^w 

^W  ^hirim  Hum   tasw     lU 

$H-;H&  ilUri^-auft'iri-h|      411 

-TR  JlH  Hl'l  Bl«?v  HA-i  If 


S.PD£niDH 


rStTHT 


SWITCH 


S79 


jjpBiliDn  DBiin  ■itit**y-5.v"ite!i  finOTSertin 
ja  1 0-t-  csi  Fiiey  hav?  5  ilaitdaro  8  4j.bi 
i,:jOi'li|j5irfiNi3  .inrt.  *lll  innyii*  pprfwirv 
□I"  piin!fil  dri'i.iil  i'-;i;iii: 


ZENfRS— DIODES— RECTIFIERS 


ITPE 

l^74^] 

iri-/5iA 

1KJ52 

^ttm 

m754 

m^e^B 

iH5?J^ 
1N5235 

iri^?36 

1N:456 

iiv45g 

11*4554 
1N4^1 
ItHOO? 
1 M4n03 
IN44IU4 


VQLTi 
3  J 
5  1 

5.e, 

t5: 

5.6 

e2 

35- 

150 

ISO 

50PIV 

IIJHJ  Piy 

293  PIV 

J(K)F^V 


w 

JOftFI! 

iCdnJ 
463  f? 
4D0ni 
^111 
«DOrn 

soam 

SOOm 
50011 

JOm 
?m 

'am 

1  AMP 
1  ^MP 
I  AA(P 

1  /i«l-- 


PHICE 

M  Ifl) 

-i-LCKl 

2.1  CKl 

4..1-.IW 

4.1  OD 

41  DO 

2B 

S# 

25 

2U 

fi.-I.Dfl 

61  DO 

a.-i  (M 

121.™ 

121  IX) 

IZI.Ofl 


Hfffc 
1JJ400S* 

lh!4iJi|,-' 
IJJj-^JOa 

iNn^a 

1W-I154 
11^734  , 
t>i47;?5 
?N473ft 

fN4r.:]^ 

^N4742 
1U4  744 
1N1163 
1NUS4 
11411^5 

miiga 


VOLTS. 

jjoi?  PIV 

MO  PIV 

looo  f-'sv 

75 

33 

5€ 

ir 

15 

Mm 
iOft  PIV 

JQQPW 


1  AMP 

1  AigiiP 

I  /^Ml^ 

2«lni 

I.Dni 

ittfl 

1M 

1* 

I'M 

:]1,  J^MP 
35  AMI-' 


PRJCE 

10-1 .00 
10.'1  W 
la-lflQ 
tl  00 
f5)  do 
I?  1  Ki 

:s 

/&■ 
1  ijfl 

:,n) 
I  Si) 

3oa 


MPS  MS 
Ml-^SJM 
SHZJlWi 

■■■■  ifiBA 
■■.  -JlS 

2S|  3:325 

i^'-wns 

^T^ClSM 


5-11 .(» 
Ml  flu 

5it1  00 
S-irOQ 

Mim 

4.K.r  00 

%t^m 

SL-SLOa 

s  e9 
SIM 
J1.M 

I'll.® 


TRANSISTORS 


nN!i*r 

S;&i  aj 

Atg^EH 

4-11  GO 

i>hiuea 

4.11  QO 

!N3?&I 

Sj'S!  I.H) 

3^3fnsi 

5.$l  (X 

3sa?irti 

i.4:  00 

im^aj 

•i^1.m 

JM3f711 

5'SI.(M 

i«&.72i 

»  ti 

30T25 

a:  Wi 

ZH-mj 

!>j^1  IKJ 

■2N390< 

ii^  uo 

DBrtHfl-h 

4-S'.  a> 

i!«Md 

4f1.Vl 

iNMiil- 

S'SkOC 

.a(«i* 

a;^L9» 

.Hft!,'4!l 

:iwi4iJi 
:.'ia4Ue 

C.llj1ie!!S£R 


'ill  DO 

j.$i  m 

4,11  « 

^«i.(n 

i4S1» 
4^1  lA 

4ji.au 

491  ,IU 

■SBl  K 
r.t3i  DC' 
4^1  .Wj 
&^S1  DO 
SSI  00 
?.ii  Ml 


CAPACITOR  CORNER 
H  VOLT  CERAMIC  QISC  CAPACndR^ 


1U  p' 

2??f 

47  pt 
lOOjlrf 
?35pf 

470  sr 

OO^ffld 
.'2022 
il04?raif 

.ai»ni 

A  .SS\f 
.153iV' 

3335V 
.473SV 

sessv 

1  Qi5V 


.47SGV 

?!.S-5^ 
4.?  25V 
10  ?SV 
•-Q  50V 
,22  ?&V 
2?  50V 
47  5&V 

47  5av 

100  25V 
IIM  50V 

320  5QV 

An  2iV 

lOT  16V 

2200  IBV 


1-9 
.05, 
■JSs. 
.05 

m 

.05 
05 

1? 
At 

.1? 

,2& 

.as 


«4H.5 
Q« 
04 
04 

04 
C4 


yviiX) 

.03 

m 

.03 
[13S 


.001  (J  F 

(li^^l 

047i,F- 

ItfflVQlTMTfLWl  FILrt  CftPACITMS 

\Q  OV         CM.'mr        .?1 

?0  07  Mil  77 

ID  u;'        ■r2n\f  33 


04 
.05 

35 

m 

12 


10-49 
035 
54 
OJ 
ttS 
05 
(19 


17 
27 


5fl-iPD 

W35 
.035 

04 

iH 

1-3 
\7 


2i^  DiPfta  TAKTUUMS  (SOUl^]  (AfACITOfL^ 


,a 

.23 
.23 
23 


,17 
,17 
,17 
17 

.1' 
.17 
.1.' 


1.t>  35\! 

3.3  25\^ 
4  >  2SV 
5.9  i5V 
ID  25V 
•5"  ^5V 


■JU 
i^ 
3\ 
.32 
J5 
«D 
.53 


Jf 

ai 

-35 


n 
1% 

29 
in 


IniNIATURE  JlLUMllWM  ELECTACRVTIC  CiHPA'0iTt]R5 


ftiiul  LS'^d 

Radiii  Luit 

It- 

1:1 

IC 

47  .J5V 

15 

i:i 

111 

i6 

14 

M 

47  KIV 

35 

14 

Jl 

13 

13. 

JO. 

1 .0  m 

1& 

13 

!D 

16 

14 

12' 

1  :q  2!iV 

IB- 

H 

n 

.1&. 

13 

10 

,    l.*6fiV 

1« 

34 

1! 

.W 

.T4 

.13 

4.7  18V 

.15 

ia 

EO 

17 

15 

12 

4  ?  25V 

1^ 

13 

10 

.24 

.31 

IS 

:(7  SQV 

16 

U 

11 

.\% 

17 

,15 

10  15V 

u: 

n 

09 

.25 

.31 

19 

1QJ5V 

IS 

14 

% 

;a4- 

215, 

1*. 

lOl&CHf 

,>6,: 

14 

12 

3i 

30 

.^ 

4.?  5(JV 

.'l^ 

21 

\% 

.3? 

.25 

.25 

^30  16V 

n 

15 

U 

.45 

4* 

.:3S 

Iffl  ifiV 

n 

50 

1U 

:3S 

.fft 

21 

IW  5DV 

35- 

39 

25 

.55 

^ 

4* 

?2U  16V 

23 

ir 

113 

70 

M 

.55 

47&  iSV 

.3' 

2B 

2fi 

FREE  mobile  antenna  of  your  choice 
with  EBC  JR  thru  April  30,  1976. 


HEY!  This  is  fike  two  transceivers  in  one!  Fu/fy  synthesized  covering  143.5  to  148.5  MHz 
in  5  kHz  increments.  Standard  600  kHz  offsets  up  or  down  automaticaliy.  Reverse  simplex 
and  frequency  sph't  afiow  totaiiy  independent  receive  and  xmit  frequencies,  and  a  priority 
channel  guard  that  switches  you  back  to  it  as  soon  as  a  signal  is  detected. 


•  Sensitivity  —  .35u  V  for  12  dB  sinad,  .30u  V  for  20  dB  quieting 

•  20  Watts  output 

•  tntermodulation,  spurious  and  image  60  dB  minimum 

•  W  pole  xtai  filter 

•  Frequency  stability  ,001% 

•  S-meter  speaker  built-in 

•  Independent  selectable  priority  channel 


$599.00 


Kiii>|3iri^    ^Al 


Also:  Antenna  Specialist  —  Regency  —  HyGain  and  Ten  TEC  Products. 


-  ^    ^ 

I 

rRssttf  cfMige 

\ 

i»iiyiii£iJQiflD  j 

^^^^^^^^^^j 

> 

• 

68  N.  YORK  RD..  WILLOW  GROVE  PA  19090 
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6  Digit  LED  Clock  Kit  - 12/24  lir. 


(N  QUANTITIES 
OF  1   TO  5 


I 


IN  QUANTtTiES 
OF  6  OR  MORE 


KIT  INCLUDES  6  -  LED  Readouts  {FND  70  .25  in.  Red,  com.  cAthodeJ 

•  INSTRUCTIONS  '*  ""  IV1M5314  Clock  Chip  (24  pin) 

•  QUALITY  COMPONENTS  ^3  _  Switcher'' 

•  MONEY  BACK  GUARANTEE        3  -  Capacitors  ^^,  ^!l^/Jl^J\^^^  . .  ^ . 

•  50  or  60  Hz  OPERATION  5  -  Diodes  ^^  INCREDIBLE  VALUE! 

•  12  Of  24  HR  OPERATION  ^  "  Resist or$ 

24  -   Molex  pins  for  tC  socket 

"Kit  iiSSO  Witt  furnist%  a  complete  set  of  dock  components  as  listed.  The  only  additional 
items  required  are  a  7- 11  VAC  transformer,  a  circuit  board  and  a  cabinet,  if  desire^,** 

Printed  Ctfcuit  Bosrd  for  kit  =^50  or  ^50-4  (etched  &  drilled  fiberglass}   ........  $2.95 

Standard  Transformer  115  VAC/8  VAC.  ..,,,.♦,,,,,.,,,,,,, ..,,.*.*..  1,50 

Molded  Plug  Transformer  1  1  5  VAC/1  0  VAC  (with  cord)    -  2.50 

P^fivicjlas  Cabinet  II  red  chassis,  white  case  (see  below)    ....♦..,.*.* 5.95 

KIT  -?J850-4  same  as  ^50  except  ^nrggr  A"  LEDs  .>.>... ..>.■...«...  12.50 

en  u     V     I  -r-       u         I/'  ^'"  ^''^^  '*-  ct<g'taJ  clock  from  ac  timebase  and 

bO  Hz  Xtal  Timebase  Kit  allow  12  VDC  operation.  Use  in  car.  von,  boat, 

Power:    5-16VOC/2.5    mA    @    12    VDC.  camper,  etc*                                 6/28.95,  5.95  each. 

Size:       PC      board      approx       1"Mll4",  ^^^ 

Accuracy:  ±2  ppm  tadjustableJ  i4,95  when  purchased  with  any  clock  kit  J 

This  ES  a  compleie  -    single  IC  kit  with  info  for  easy  hookup  to  most  IC  clocks. 

Jumbo  Digit  Converiion  Kit—  for  LED  clocks.  Ktt  provides  a  muhiplex  display  board  an  g 
six  .5*'  LED  digits  {FND-503or  FND'507)  LEDs  require  only  5  mA/seg  and  can  be  driven 
by  rrkost  any  LEO  clock  cifcuii.  Data  for  displays  and  hookup  included.  (Connections 
from  this  board  will  line  up  point  to  point  with  V^a  ^50  PC  board)  Specify  common 
a  rro  u  e  o  t^  ca  t  rro  oc  u  i  Sfj  ■  ay  3   w  *~*  *  *  *  m  *  *  r  t  TCTrTT^  i««t  <-*■  >«■*■  aiPi  .  »  <  i.  *  *  *  i-  t  *  .ij^^-i^o 

Jumbo  Digit  Clock  Kit  Complete  -  Kit  features  six  .5"  red  digits.  All  components,  PC 
boards,  plug  transformer,  line  cord,  etc.  Uses  mm5314  IC,  50/60  Hz  op.,  12  or  24  hr.  (will 
fit  cab.  I)  Kiii  ^314-5  complete  less  case    .......................,»....«*»  $19.95 


6  Digit  LED  Ciock-Calendar-Alarm  Kit 

vt2/24  HR  TtME  •  JUMBO  DfGfTS  {MAN-64}  •  28^30-3f  DAY 
CALENDAR  m  AC  FAtLURE/BA  TTERY  BACK-UP  •  24  HR  ALARM  - 
to  MfN.  SNOOZE  •  AL  TERNA TES  T/MB  (3  SEC}  AND  DA  TE  <2 SEC) 
OR  DISPLAYS  TIME  ONLY  AND  DATE  Of^  DEMAND  •  THfS  KIT 
USES  THE  FANTASTIC  CT-7(K)t  CHIP,  FOR  THE  PERSON  THAT 
WANTS  A  SUPER  CLOCK  KIT  {TOO  MANY  FEATURES  TO  USTH 


COMPLETE  KIT,  includmg 
so/SQ  Hi  of     ^^^^  Supply,  Line  Cord, 


ORDER  KIT 
#70016 

(CASE  NOT  INCLUDED} 


Kit    ^001  C  same  as  ^^001   R 

digits  Sf  2  MAN  7    3"  rfigits  tyi  i»dConds.  Complete  ^it 


hut  has  different   LEDa.   Uses  4  DL  M7 

less  case 


.63" 


S42.95 


CABINET! 


3"  HIGH 
6y/   WIDE 
SVr  DEEP 


/ 


LSZj 


^    GREAT  FOn  CLOClt  $. 

y  I  CLOCK  CAl.£^mA«  KITS 

/White  PtesiglJis   Case 

/  Specify  RED  o#  GRAY        , 


Chassis  Serves  As  Bezel  To  Increase  Contrast 
of  Digital  Displays.  Use  Gray  With  Any 
Cofof  -  Bed  Wifh  Red  Displays  Onfy  (Red 
LED's  with  Red  Chassis  Brightest)  <JG  OR  pa 


PLEXIGLAS  FOR  DIGITAL  BEZELS 

Gray  or  Red  Filter  nc  j 

3"  it  6'*  K  1/8*'  AppfOK,  Size  ^*^*     ^ 

4  for  S3.00 


25k  or  4.7k  PC  Trimmers 

6  for  ST  .00 


LM  309K  5V,  Reg $1.25 

5B5  Timer   .........  ,2  for  TOO 


CABINET  II 

2V/'  HIGH 

4 V/' WIDE 

B%"  DEEP 

{Ideal  for  Kit  ^50 above,) 

All  Plextglas  Red  Chassis,  White  Case, 

Red    Chassis    Serves    As    Be?e}    To    tncrease 

Contrast  of  LED  Displays.  ec  qe 


GREAT  FOR 
SWALLER 
CLOCK  KITS 

NEWf 


7-SEG  LED 


CorniTion  Anode 
MAN  64  AL  RED 

MAN-5  GREEN 

MANS  VELLOW 

MAN-7  RED 

DL707  RED 

DL747  RED 

FNO510  RED 

Common  Cathode 
HP5082  7702         RED 


FND  70 

RED 

FND  71 

±1 

Fr^O  503 

RED 

DL'750 

RED 

OL  704 

RED 

DL  33MMB 

RED 

FND  357 

RED 

,4" 

$1.25  ea 

>3'* 

.95 

.3'* 

.95 

.3^* 

.95 

.3" 

.95 

.63" 

1.95 

,5" 

1,55 

.3" 

1.25 

.25" 

.50 

.25" 

.50 

.S" 

1,55 

.63'* 

3.25 

.3'* 

1.25 

.3  X  .1*' 

.49 

.4" 

1,25 

^   JUMBO  RED  LED's 

T2/$T.OO  100  for  S7. 50 


Bi-Polar  LED's  Lights  Red  One  Polarity  Green 
Rev,  $1.25 


25  AMP  FULL  WAVE  BRIDGE  100  PIV 
$1,95  ea,   ^ n414s     25/si.oo 

r  1N914  25/Sl.OO 

"3      3/S5  00         1N4007       12/51.00 


Form  tnexpensi¥e 
Sockets 


MOLEX 
PINS 


I00for95d/1000for  $7.50 


Motorola   21^2501    High   Speed   Switch  Silicon 

NPN  350  MHz  hFE  50 

8/S1 .00 10Q/$9.Q0  1000/S55.00 

2N2554  PNP  Power  AmpUf  ler 
Stud  Mount  Case  2  for  SI  ,00 

80V.  3A. 


Burroughs  Panaplex  II  Display 
11  Digit  .25"  char,  gas  discharge 
S2,95  each 


2/S5.00 


Mini  Slide  Switch  SPOT    ....... 6/S1 .00 

Reg  Slide  Switch  DPDT    _ 8/Sl  .00 

Push-button  Switch  NO.    _..__..  7/S2.00 
Rocker  Switch  SPOT    ,  **,,»*,  .  *  , .  .  6/SKOO 


Spnctrol  10K  Pol 
3/8"x3/8"x1/4"  high 


2  for  ST  00 


CMOSMicropower  PLL 
RCA  CD4046  AE    ST50  5/S5. 


DTL932  8c937ICs 
6o*  each  for  ST 00 


TTL  Compatable  Reed  Relay 
J  MS  cycle  time 
ISfTiAcoil  SPST  N.O, 


ST50 


OptQ  Isolator 
By  Monsanto 


House  # 
2  for  $1.00 


XTAL  TIIVIE  BASE  KIT  for  Clock- 
Calendar  Alarm  Kit  S9.95 

m  b  VAC  or  12  VDC  operation  J 

U5r?^  100. SOO  KH7  jiial.  For  ^=7001  Kits  only. 


Rectifier  Diode  3A  50V, 

IN  5400  lOforSTOO 


2N404A 

2N19gi 

2N2222A 

2N2369 

2N3394 

2N3704 

2N4249 

2N4437 


Transistors  5  for  STOO 

PNP  TO-5 

PNP  T05 

NPN  TO'lS 

NPN  TO-92 

NPN  T092 

NPN  TO-92 

PNP  TO-92 

NPN  TO-92 


565  PLL 


.95 


Telex  Headset  $2.95 
For  one  ear  Imp.  2kf2 


FACTORY  PRIME    3"  RED  7  SEG.  LED 

MAN-7 
SS  ea.,  10/$8.50,  100/S79 

\n  Seated  Fgcfory  Pkg. 
COMMON  ANODE  14PtN  DIP 


BankAmerirard,  Master  charge  or  C.O.D,  order  accepted  by  phone  day  or  evening. 
We  Pay  AM  Shipping  m  Continental  U.SJ^.  Orders  under  SI  5  add  SI  handling.  Fla.  res.  add  4%. 


Look  for  our  booth  at  Dayton  Hamvention  Aprif  23-25  and  Atlanta  Ham  festival  June  1  ^  13 
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HAVE  I  GOT  A 
NUMBER  FOR  YOU! 

toll  free 

800-325-3636 

call 

HAM  RADIO  CENTER 

ST.  LOUIS 

FOR  NEW  AND  USED 
AMATEUR  RADIO  EQUIPMENT 

We  Trade  on  New  or  Used 
Charge  it  on  Master-Charge  or  BankAmericard 


HK-1 


THE  HAM-KEY 
Now  4  Models 


MODEL  HK-1  $29.95  DELIVERED 

•DUAL  LEVER  SQUEEZE  PADDLE 

•FOR      USE     WITH     ALL     ELECTRONIC 

KEYERS 
•HEAVY  BASE  W(TH    N0I4SLIP    RUBBER 

FEET 
•PAOOLES    REVERSIBLE    FOR    WIDE    OR 

CLOSE  FINGER  SPACING 


HK-4 


^^—> 


HK-2 


MODEL  HK-2  $19.95  DELIVERED 

'SAME  AS  HK-1,  BUT  LESS  BASE  FOR 
THOSE  WHO  WISH  TO  INCORPORATE  IN 
THEIR  OWN  KEYER 


HK-3 


MODEL  HK-4  $44.95  DELIVERED 

•combination  dual  lever  paddle 
and  straight  key  on  same  base 

•STRAIGHT  KEY  MAY  BE  USED  CONVEN- 
TIONALLY OR  AS  A  SWITCH  TO 
TRIGGER  A  MEMORY 

•ALL  KEYS  ARE  COMPLETELY  ADJUSTABLE 
•ALL  PLASTIC  PARTS  Ht-IMPACT  STYRENE 
•ALL  HAVE  COLOR  CODED  BINDING  POSTS 


MODEL  HK-3  $16.95  DELIVERED 

•Ot  LUXE  STRAIGHT  KEY 
"VELVET  SMOOTH  ACTION 
"HEAVY  BASE  WITH  NON  SLIP  RUBBER 
FEET 
'NO  NEED  TO  ATTACH  TO  DESK 


HAM  RADIO  CENTER  INC 

8342  Olive  BL. 
P.O.  Box  28271 

St.  Louis,  MO  63132 


J 
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MC144T2  UNIVERSAL  MODEM  CHIP 
J^  CI  44 1 2  contolni  a  comprat*   FSK  moduFotor  and  de-mod - 
vhtw  comparJfeU  *i^  fwtitft  Ofld  USA  CDminunrcatioRf. 
(0-600  BPS) 
FEATUftES; 

.On  Chrp  c5(yi*o(  OKMIotar 
,  Echo  luppreuor  dlidbl*  tons  gantrator 
*0rtgirH3t<  and   omwipr  mo<i#i 
•  Simplflx,   half-^uplax,   ahd  fyll  dupltx  dpwdtian 
«0n  chip  tins  vQvm 
,  Modeffl  talf  Iflfif  moil« 
.!^l«i:iabl*  dqfo  mtfttr  1)-?0Q 

0-300 
(MOO 
.StAgl«  %up^\f 
VDDM.75  ra  ISVDC  -  Fl  luffiK 
VDD=4,75  ^  6  VPC  -  VL  wiffTK 
TYPICAL  APPttCATlONSf 

«itf{U  -   in  \a^  ipstd  i7uidan« 

IVI^  I  "^^  IfTL-pv-n  ■■»■*«■  B-p-i  *  ■■*««  m  9  »•#«««**«■  ■■»'P¥  •  p     !^*  i  r*  ™ 

4  PQg#i  of  ddte.. *....,.>.*.. .,,..,.«.«  w60 


m 

•  r 

t 

>,  '* 

^  '^ 

t 

» •• 

14 

;^ 

fc » 

* 

• « 

i  • 

MCI44H   BIT  RATE  GENIftATOR,  C^ 

Single  cklp  fi&r  gdnSffftTng  MUctobltt  ff«^w#»iicies  for  •qulp- 
irwnt  In  doto  communicoiloni  luc^  os  TTY^   prm^itrtf   CRT  t 
or  nnlcfoproc#i¥Ori<      G«n*fci'*ii   1 4  dtffArarit  itondard     bit 
ratm  w^id^  or4  i^uhipl^td  UfHl*f  «xt#4'nifi[   control  to     |X, 
3X,    16X  or  64X  initial   valiMit     Opsfotn  '^rom  (fngli«  ^5 

voir  luppEy,       MC!44H,,p ,,***»*  f**^^,*   111.99 

4  pqge?  of  dato>«  »<  t  .>....»...,.*..»>*...>*<....« .     .40 
Oytt'oi  fof  rHfl  obovfli**  «.i  1  i«*t  »*««.«»  J  4 «» 1  »»<■,»<  .1    &4*'5 


WMn 


78H05  Vql^pge  rngularor*      FairchHd  5V,    5A,   TO-3     f«g- 
uFotEjr^      Take  Core  d^  rhote  hfiav|p>  cifrr«nr  r«<)ukim«nifii  with- 
ovf  sfipqrafe    rfrguiotOr/pHiiH   rramhtof  co<nbln<jtion«.   Um   U 
With  the  tamm  iKHe  oF  fratolofior^  ta  ^h«  309K(iam*     pin 
ctrrnngAfliflnt ,),,,,,,..,.  ,with  i pact, .  i»  ,^  <,.,,.,.,,  ,    $11 ,  25 


III; 


TZ, 


[        M;i» 


z-L 


■  I  t .-, 


HUlWUIMlit 


H 


iNtniy 


-GMiiflUi 


chmmi. 


l?l 


AiDirrp.'  uiTCl 


m 


EmJ>    T-itrf 


Mt    liv.d) 


IHl 


c  ct 


usMaH.M.ittL 


ii4n 


IM610D  CPU,      IntofMli'   12  bti"  CMOS  CPU  chip  It  Hvb 
niiericipTiDC«f»ar  which  r^^ignlzBt  Hwi  foimjin  PDPf/E  initivC' 
tiqn  »r»      Single  power  iupplx#   4-7V'i  4C)QyA, 

IM6T00,,. „„,.,,, with  fult  dora  pockat* .*-.*„$56.S0 


TH^ifYPE  CODE  CONVEtSlON  CHIP 

MM5i220eL  con^^fti  5  l*v«l  Ikwdot  into  8  <*v«1  ASOL  Uk 

thii  chtp  lO'  fi»k*  ^otiT  otd  TTY  tqftt  h9  tNHir  iww  ^tMnpuier. 

Tipf   Tn#   ^00-w#^  *#»tt  4  #t(  +  *#^*it  •-*♦-*  w  JW 


LM317  Voltage  Regulator,      1  .5A,   3  terminal  c]d[uttabla 
regulator  In  T0^3  cosfl*     Adjusts  frorn   +L2V  to  >37V. 
Complet^e  oveTJood  profecMon^  «]%     load  regulotlon, 

,01%/V  line  reguloHcm*     No  nied  to  trocEc  aiicrloci  r^g" 

uJoton  -  \mt  Ktock  resiJitori »..»..».,«.  f,.*^,  .S4« 99 

Sp*t5  for  rha  above*  ..>....  ».^« .  ^ ». ..      ,70 


DATA  BOOKS  BY  NATIONAL  S&^ICONDUCTOR 
PiGITAL,     Co^n  TTL,    DTL,    Trt-Stol«,   •♦«.    »♦, 

LINEAR,      Co  vent  gitiplinen^    pre-cpnps,   Cii|>-ompij 


53.95 
S3.95 


73  SPECIAL 
WOS  TIME  SASE  KIT, 

Only   r*  X   1,5--     tnfKff  5  to   15  VDC,    output  **  60HZ 

iqtiv*  ««eve  far  portobtt  of  me^il*  clocki,    PC  boerd  ii 

drilled!  MTBPC-iffHZ **..,S5.88,    Z/S10    H! 


LfNEAR  APPLICATIONS,.      Dozeni  of  appUcotiofi   no^w  and 
rechntcol  briioi^  covering  the  mo  of  op-amptf    refiLilDlon, 

|lha]0    locked    loops   and   DudEo    Qmpf  ^  *  ^  ^  .  ,  ^ .,..     S3+!!^ 

CMOS     Gates,    Ffip   Flopi^    regiilen,    funclioml  blocki   $3 
VOLTAGE  REGUJATQRS.     A  mail  fv  onygnu  making  a 
poweff  iuppl}r«    Cvr^lefe  fheocy  rucluding  tromfotrn'tfi^ 
filt^rir    heat  sinki,    regololani,    etc.  •,*.*.«>..<«..« ..    13*00 
MEMORV,     InfomnqtioTi  on  MQS  onS  |i|»olat  m^moritfi 
RAMS,   iOMS,   PftOMS  and  d^tusdmru^mrtcodmrw, *    *..     13. »5 
iNTEftFACE*     Cov*i«  peripheral  driven,    le%^l  ff^imJatDrt, 
:  n«  driv«r/rece^v«it,   memory  and  ctodt  dri^mrSf   wnt«  ompt 
Hdij^lojr'  driver  and  oplts^couplefi. ,,,..,,,,,,,,,,. ,.    $3.95 
Cutride  U.S.,   odd  posfog*  for   USfbi'i 


DATA  SOOICS  FIOM  FAIftCHILD. 

uA  LiiiBor.     776  pog^es  of  data  and  opplfcofiom  hm   Feir- 
^itd  lirteor  ICL     Gvti^tt  volv*. -■■*..,»*,,.  .*.,^ -S^- 25 
MOS^'CMOS/nMOS/pMOS^CCO.      Do+o  ond  t^pfilicofiom  on 
MOS  Oifd  choig*  caupil«d  d«vrc«i  inclirding  fireliAtin^ji^  dd*^ 
On  new  ondt  futurfc  of^Bringt*     Wonf  to  knoi*  c^kmI   16IC 
choree  coupled  Hn*  otyrqssdbl*  iR«nioriai?,,.,  ^ 13,95 


Says 


TfiCE    CAUSE    YOU  CAN'T  FIND  THOSE 
DEVICE  YOU^VE  BEH^  ftEAOlNG  ABOUT? 
.*^*....T(tY     TRI-TEKIJS. 


-M650e  CPE  CMOS  RAM 

IK  X   1   Bit  \n.   \6  pin  DIP  oFfen  micro  watt  operation  fat 
on^card  battery  bodi  up  operotioo.      Thu  ke«p»  corrterrii 
of  wmofy  fron  dUappearing  on  paws'  down.      On-chip 
oddtalt  r«^ift«n  Improve  iystsn  peHonvKnce  and  reduc* 
podcoge  ^:mrnt.      IM4508CPf.. ....,.....>.,..  ..«<S7»75 


IM65te  CPN  CMOS  RAM. 

f^  X   I    i;t   like  tHe  65QB  exoepi^  two  oilditlQnal  chip  •*!- 
*a  pint  howB  b*en  added  f^  reduced  iai^coniMCb  on 
lor]|«f  ewiiwyy  loyoidt*.      ffl  pin  DIP  pocico^. 

lM6Sl8Cm .... .-„,, S7.75 

it  ipogem  ol  6dts  for  tta^v^t m-Fw-t mm w*-        -^ 


i=- 

r 

*m* 

1   ^. 

- 

1              atm^i* 

1   ^* 

; 

f 

aiL*i'=* 

1 

am,iifwmm 

r 

Eo^n^f 

: 

\ 

i 

^>., 

1 

1 

1 

1                             1 

:rr*i"iii  ilz-hi. 

— > «' 

ICM7205  IPC  CM05  STOPWATCH  CHIP 
24  pin  DIP  poclcoge  has  on-chip  oscillator  and  6  digit 
dtroch  drlvo  copobillt^.     All   you  odd   is  cryitol,   iTimfnerf 
bflttopy,  *w itches  end  LEDs.      Hos  START/STOP,  TAYLOR 
or  SPLIT  modes,     59  Fntn^    SP,99  ^ec  range.      Low  battery 

Indicator.      ICM7205  IPC... S19.9S 

6  pages  oF  dota. -..,.»..■■,  ■        i^Q 


FfiECISrON  10  TUI^N  POTENTlOMETfR 
Sptctrol  model  502,      Reslitonce  is   lOK  ^     3%.   Ut^efli'Uy 
ll  ±  .25%,      1/4*  bushing  mount.    1/8^'  ihoft  diotTwtar. 
Body  dio  ij  M'\       TTP-S10K.... W.50 


N $14944  LED*      Current  regulntad,   universal   diffuied-leni 
red   LED   lamp,      A  OoAsP  solid-stote  high  intern Ity     LED 
■ncapftoloted  m  o  plait Tc  pactcnge  contoining  a  current  reg- 
ulotlfig   IC  thot  provides  constant  Intensity  over  a  wide   vqU^ 
age  ronge.   2  to  IBV,   AC  or  DC,      Ufe«  for  indicator   lampi, 
opriCBJ  coupling,,  bottery  charging  cFrcuitSj   logic  proboi, 
olmocf  any  ploce  you  need  a  \trnjt*      Long  life,   wide  angle^ 
N'O  Mflei  tesittor  ntt«ded.     Typical   l3tr\A  forward  cyrrvnt. 
N£L4944« ,with  panel  mounting  clTp..,,,. .   39c 


D-A  COr^VERTER  BY  ZB_TEX 

8  bit  preciiion  h^rbrid  cinctnt  for  uw  in  controflsn,   lin^ri^ 
vott  fnetvn;^   etc.      Moldad  picutic  pedt^*  with  P,C.  pins^ 
Sufimt  buy  on  thii  5:«f*ei  thon  umol  sub$/].tefn.   ZELTE9C 
moikl  ZO430.  DAC-430. ..,,..W_95 


NEW  800KMJ        "An  Introduct^r-    ■-   MJcfocampiiteri" 
Tlii*  h  *•  bodk  w4udn   Ro^rdrild    L^- .  zjndnctiit  Company 
Gall«d  *,,,., rt*e  b«t  4omtd  IfftTodoction  to  the  induilTy 
la  dot*.*     Covert  ev«rythifig  fVvn  bove  eoncepti  to  a   re- 
view of  real  microoseipu^efs*  tMC'QOl.,. ..  x,  *..*, ,53.00 


tRi-tek,  inc 

6^22  noeth  43cd  avenue, 
qten6Ale,  aoizona  8^301 

phone  602  -  *3t-«4^ 


We  pay  ihipping  on  ordm  ov«r  SIO  US/$t5  fbre^gn.^   Under  mrniinjm^, 
odd   f]  ,      Pleofd  odd  inturoftioei*     Moitsr  Oio^  and  Bodk  AfB«rfcii 
corzk  w«lcacnej»   i^30  mJrttimvr).     Te4«phane  onitts  nay  be  plioced 
HAM  ta  SPM  dolty,   Mntoy  thru  Fri ,     Call  402-931^526.     Omdt 
venrfc*  cord  or  Mtud  itivnp  for  our  Fotest  iFlyeri  pocked  mth 
and  luirptvn  olectrociic  componefttt. 
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BILL  GOOBOUT  ELECTRONICS 
BOK  2355.  OAKLAND  AIRPORT,  CA  94614 


FOR  SALE: 


We  added  more  capac 
ware  hou  e  e ,   Lo  ok  at 
TANTALUM  CAPACITORS 

20V 

20V 

15V 

lOV. . . . 
lOV 


ity  to 
theae: 


our 


Z.2  uF  @ 
2.7  «F  @ 
3.3  uF  (a 

4.7  uf  (3 
22  uF  (a 


i  ^  I  * 


33  uF  (3  IDV, 
39  uF  I  lOV. 

47  uF  (a  6V.. 


,4/$l,00 
.4/$!. 00 
.A/$I.OO 
,..4/?I.OO 
.  .  .3/$!, 00 
...3/$1.00 
,.,3/$l.00 
.  .  .3/51.00 


ELECTROLYTIC  CAPACITORS 

10  uF,  250V.  axial 3/?1.00. 

12  uF,  250V,  axial. 3/$1.00 

iOOuF,  lOV.  axtal .5/$l.00 

100  uF,  35V,  PC  mount 4/$1.00 

100  uF,  50V.  PC  mount 4/$1.00 

220  uF,  25V,  PC  mount....  4/ $1,00 

250  uF,  25V,  axial 4/51.00 

2000  uF.  30V,  PC  mount.  ,  .l/$0.95 
4O0OuF,  20V,  MalloryPFP  l/$0.95 
10000  uF,  lOV,  axial I/$l,25 

MfLAR  ay?ACITORS 
Cut    and    formed    for    PC  inaer-' 
tion.      High-Q  and  STABLE. 
0033  uF.  50V.  ., ..10/$1.0Q 

.005   uF,    25V 10/n.OO 

.006SuF,  50V ....10/$1.00 

01  uF,  50V 10/$1.00 


10/$1.00 

10/$1.00 
10/$1.00 
10/?1.00 
10/^1,00 


.02  uF,  50V 
.033  uF.  50V 
.047  uF,  50V. 
.068  uF,  50V. 
.1  uF,  50V. . , 

.22  uF,  50V 10/$1.00 

1.0  uF,  200V,  10%. .... .3/$!. 00 

5.0  uF.  lOOV,  107.,  . 2/$1.50 

10  uF,  lOOV,  10Z,..,_.1/$1.50 

DISC  CERAMIC  CAPACITORS 
Small,  low  voltage  types.   Some 
may  have  leads  cut  and  formad 
for  PC  insertion. 


10  pF. , 
220  pF. 
.001  uF 
-005  uF 
.01  uF. 
.02  uF. 
.05  uF. 
. I  uF. . 


H   h      i       4       i 


.10/$0.45 
10/$0.45 
.10/^0.50 
.10/ $0.50 
.10/^0.50 
.10/ $0.75 
.10/$!. 00 
.10/$1.25 


POLYSTYRENE  CAPACITORS 
Cut  and  formed  for  PC  Inser- 
tion. ACCURATE  1  57.   or  better. 

100  pF. .10/51.00 

150  pF. .  .10/$1.00 

ISO  pF ...,,10/ $1.00 

220  pF...  .  . ,;;,..  .10/ $1.00 

270  pF 10/ $1.00 

390  pF ,.10/$1.00 

470  pF 10/$1.00 

560  pF ..., 10/$1.00 

6S0  pF 10/$1.00 

S20  pF ..XO/$1.0O 

910  pF .  ,  .10/ $1.00 

1000  pF 10/S1,00 

1200  pF.  .. , 10/$1.00 

1500  pF .10/$i  00 

1300  pF_ .,  .10/$1.00 

2000  pF. 10/$1.00 

2200  pF 1D/$1.00 

3300  pF 10/$1.00 

3900  pF.. ......  ... 10/$1.00 

***** 


WIRE  WRAP  SOCKETS 

3  level,  gold  plated: 


use  with 


our  Hobbywrap  tool, 
wrap  tools ,  or  Wire 


14 

pin. . . . 

16 

pin. . , . 

18 

pin. . . . 

24 

pin. . . . 

23 

pin. . . . 

36 

p  tn .  .  . . 

40 

pin- . . . 

other  wire 
Pencil. 

.a0/$3.70 
./10/$3.85 
...l/$0.75 
.. .1/$1.00 
...l/Sl.25 
. . .1/S1.35 
. . .1/$1.75 


RESISTORS 
ue  Sl^70; 
ue  §15,30 


100  of  any  ONE  val- 
1000  of  any  ONE  val- 
Values  available; 


180 
220 
270 
330 
390 
470 
360 

680 
B20 
1 .  OK 
1.2K 


1.5K 
1,6K 
2,2K 
2.7K 
3.3K 
3.9K 
4.7K 
5.6K 
6 .  8K 

e.2K 

lOK 

12K 
15K 
IBK 
22K 
27K 
33K 
39IC 
47K 


56K 

68K 

e2K 

lOOK 

120K 

150K 

laOK 

220K 

270K 

330K 

390K 

470K 

560K 

6  8  OK 

820K 

l.OM 

1.2H 

1,5M 

l.SM 


INDUCTORS 

Ceri^nic ,  PC  mount  types.  All 

values  in  uiicrohenrieE  : 

1.0  uH _  .10/$1.00 

12  uH 10/51.00 

2.0  uH ..10/$1.00 

2.7  uH ._  .10/$1.00 

2.S  uH 10/$1.00 

6.S  uH 10/$1.00 

S  2  uH 10/$1.00 

12  uH _  ,10/$1.00 

IS  uH , .  .io/$i.oa 

22  uH 10/$1.00 

24  uH .../10/$1.00 

27  uH .,  .10/51.00 

30  uH 10/$1.00 

33  uH 10/ $1.00 

43  uH ,  .  ,  .10/$1.00 

47  uH, 10/$1.00 

63  uH 10/$1.00 

S2  uH..  . 10/$1.00 

120  UH.... 10/n,00 

-*    -sV    -t    *    -i^ 


SELECTED  SEMICONDUCTORS 

We  stock  too  many   different 

parts  to  list  here our  flyer 

tells  all,  though* 

LINEARS 

311  mlnidip  comparator ... $1.00 

316  hi  S  in  op  mttp $2.50 

31S  FAST  op  amp. .:..,..., $1 .00 
339  quad  comparator. .... .Si. 50 

340/5T  plastic  5V  %A  reg  $1.75 
(also  6,  8,12,  15.  18,  24V)  $1,75 
340/ 5K  metal  5V  lA. ,,.,.. $1 .25 

340/SK  metal  8V  lA $1.75 

340/ 12K  metal  12V  lA $1.95 

340/ 15K  metal  15V  lA $1.85 

340/lBK  metal  ISV  lA... ..$1.75 
373  AW/FM/SSB  IF/detect . . Si . 95 
380M  mlnidip  2W  power  amp  $0.95 
540  audio  power  driver ., .$1. 95 
565  phase  locked  loop. , , , $1. 00 

567  totte  decoder  PLL $2.50 

725  instrumentatioTi  amp,.  $2.  00 
1556M  premium  op  amp ,  , . , . $  1 . 00 

8033  VCO  girte/sq/tri $4.50 

LOW  POHER  SCHOTTKY 

74LSO0  Quad  2  in  HAND $0.40 

74LS04  Hex  inverter $0.  45 

74LS0S  Quad  2  In  AND $0.40 

74LS10  Triple  3  in  NANO..$0,40 
74LS20  Dual  4  in  KAND. . . . ^0. 40 
74IS42  BCD  to  dec  decode  $1.25 

74LS138  1  of  8  decode $1.40 

74LS163  Dec  U/B  cntr $1.50 

74LS169  Binary  U/D  cntr.. $1.50 
74LS175  Quad  latch $1 .  38 


COMPUTER  ORIENTED  KITS  MEMORY  INTEGRATED  CIRCUITS 

ALL  OOH.  COMPUTER  KITS  INCLUDE   1702A  2K  EROM $9. 95 

INSTRUCTIONS.  DOUBLE  SIDED  PC  2102  static  RAH,  750  ns. .$1.95 

BOARD,  QUALITY  PARTS ...  AND  WE   2112  4x256  RAM $2.95 

STAHD  BEHIND  TtlEM.  2501  256  k  1  static  RAM..,  $1.00 

"ECOMORAIf* $89.  95   ^202  2K  EROM. $9.  95 

4Kx  8  RAn  board,  with  buffers,   ^l^f  f^   ^^0" JL^^^^^ 

onboard  regulation,  low  power.   f^^^  4K  EROM , $17  .50 

high  speed,  ALTAIR  compatible.   ^?V^  5''^^   .  ^ $2.50 

"ECONORDM- .  .  . ..,..$159.95  ??^^  2?^k  ^  ''''l^^''^  '  ytl'tl 

4K  X  8  EROM  board  for  storing  I^f^n  h.'nn^^^.'if  S^^/aI"  l^nn 

software.  Buffers,  regulation  ^^^^^  bipolar  256  brt  RAM  . $2.00 

expandable,  ALTAIR  compatible,         *       ^       *       -k       -k 
"8080  SOFTWARE  BOARD" .. $159. 95  EROM  PROGRAMMING  SERVICES 
Same  as  our  ECONOROM,  but  with  We  can  program  your  5203,  5204* 
editor/  assembler/monitor  rou-  or  other  ROM  ICe  for  $7.50  per 
tines  pre-programmed.  piece  or  $35  for  10  pieces. 
"4Kx8  NAKED  RAM" $79.95  Call  our  24  hr  hot  line  to  re- 
No  buffers  or  regulation,  just  quest  hexadecimal  coding  form, 
cost-effective  memory.   Compa* 

tible  with  JOLT  systems.  *   i^r   a   *   * 

"CPU  POWER  SUPPLY  KIT".. ^44. 95 

Designed  to  give  power  to  your  REGUUTEl)  POWER  SUPPLY  KITS 

processor.   Compatible   (sam^e  5v,  lA  S9  95 

siise  card  etc.)  with  JOLT  sys-  Stable/short  proof*  Add  2  lbs 

tetns.   +5V  @  5A,  crowbar  over-  shipping 

voltage  protection,  +12V  (§  ^A,   ^^^p  ampsitppty  ^tt^     ^t  o^ 
-12V  I  %A,  plus  negative  bias   HALF  AMP  SUPPLY  KITS ....  $7.95 

supply.   Everything  except  the   ^^""^^  P^^ff;  ^^F^^^L^'  ^'  ^■ 
line  cord  included  °^  ^^V.   Add  2  lbs  shipping. 

±15 V  SUPPLY $9.95 

■^r       ±       *       Hr       -k  15Q  m3  p^j.  si^^  Dual  tracking 

MICRDPROCESSORS  &  CHIP  SETS  regulator.  Add  2  lbs  shipping. 

8008  8  bit  CPU. . $17.50  EXPERIHEt^TER'S  SUPPLY.  .  ..^10.  95 

aoaO  Powerful  8  bit  CPU  $29,95  Provides  dual  tracking,  vari- 

PACE  16  bit  CPU.. $125.00  able*  regulated  voltages  from 

8003  CHIP  SET:  1-800S,  8- 2102s  ^^Y  ^°  °^^^  ^^^V.   Add  2  lbs 

. .  _  , _  .  , _  $32  ,  50  shipping . 

8080  CHIP  SET:  1-8080,  a~2102s  12V,  SA  SUPPLY  KIT $22  50 

1-5204  EROM .......  $59.  95  New  and  improved.  Current  lim- 

PACE  CHIP  SET  #1:  PACE  IC  plus  its  &t   13  Amps  ;  also  .05V  regu- 

all  support  ICs $125,00  lation  or  better;   adjustable 

PACE  CHIP  SET  #2i  PACE  IC  plus  output  1I-14V;  RF  proof;  short 

support  ICs,  32-2102,  4-5204,  circuit  protected;  more.   Add 

and  PACE  data  packet ... $195. 00  shipping  for  7  Iba 

xA     ^VECTOR! 

O^sj  ^%JP  Universal  Prototype 

*^0<v^  Board    $19.95+1  lb  shp 

m^^^                                  Here  is  an  uncommlcted  circuit  bo^rd 
K^         that  plugs  right  into  your  8S00.   Rag  Vcc  & 
^      gnd  lines  already  in,  provisions  for  3  regulators, 
and  1  heat  sink  included  also.  VECTOR  is  known  for 
high  quality  products this  board  is  no  exception. 


VECTOR  WIRING  PENCIL $9  .  50 

As  reviewed  in  Radio-Electron- 
ics^ Popular  Electronics,  etc. 
Eliminates  cutting  and  strip- 
ping; makes  interconnections 
between  parts  in  1/3  the  time. 
Comes  with  tool .  installed  wire 
bobbin ,  extra  wire  bobbin ,  and 
instrijctions .  A  REAL  TIME- 
SAVER  WHEN  YOU'RE  BUILDING  1 
Add  1  lb.  shipping  please. 

HOBBYWRAP  TOOL .  $41 .  95 

Wire  wrapping  equipment  at  the 
right  price.  You  get  the  tool 
(rechargeable  ---no  cords  in 
tight  places),  bitf  charger, 
nicads,  and  ins true Clons . 

WIRE  PENCIL  REPLACEMENT  WIRE 

3/ $2. 40-  Specify  color  choice: 
red,  green,  blue,  clear. 

PRE-PUNCHE!)  VECTORBOAMJ.  $8.95 

Pre  -  punched  with  holes  on  .1" 
centers.  3^x17  inches,  1/16" 
thick  epoxy  glass  base.  Add  1 
lb  shipping  per  board. 


MISCELLANEOlfS  GOODIES 

5370  ALARM  CLOCK  IC $4.50 

Improved  version  of  the  5316. 
Multiplexed  digits,  snooze ^  AM/ 
PM,  sleep  function,  hrs  &  min- 
utes, digit  blanking,  etc.  Our 
data  sheet  tells  you  all  about 
using  the  5370  in  detail. 

CUieOOO  OPTO- ISOLATOR, ... $3. 50 

PhotoresLstor  and  LED  in  one 
light-tight ,  miniature  package. 
Excellent  when  you  need  a  volt- 
age-controlled resistor,  when 
you  want  Isolation,  and  go  on. 

CASSETTE  MACHIHE  MIC $6.95 

If  you're  tired  of  those  built- 
in  condenser  mics  that  pick  up 
motor  noise  and  hum  as  well  as 
you,  try  plugging  In  this  re- 
placement. Sold  nationally  for 
$12.95 look  at  our  price. 

BATTERY  CONNECTORS  ....  15/ $1 . 95 
For  9V,  transistor  radio  type 
batteries.  With  red  /  black  7" 
long  leads . 


Ti!f 


^ 


TEKMS:  Add  50^  to  orders  under  $10.  Add  postage  where  indica- 
ted; otherwise  Items  are  postpaid.  Bankameri card* /Mas tercharge* 
call  (415)  357-7007,  24  hours  a  day.   Californians  add  tax. 

OUR  FLYER  HAS  THE  STORY  ON  LOTS  OF  OTHER  PARTS  AND  KITS,  AS  WELL 
AS  FLASHY  ARTWORK,  AN  ORDER  BLANK  YOU  CAN  CUT  OUT  AND  SEND  IN* 
VARIOUS  PICTURES,  GOBS  OF  DIFFERENT  TYPEFACES,  BORDERS,  HALFTONE 
ARTWORK,  AND  MOST  IMPORTANT  OF  ALL. . .COMPETITIVE  PRICING 
SEND  FOR  OUR  FLYER.. , SEND  FOR  OUR  FLYER., .SEND  FOR  OUR  FLYER 


r 


r 


AT   LAST! 


4SiB     DIISIT 
BOARDS 

PC  Bowti  iot  4  diiit  ciisptav  MAIi  wwor  01707 

PC  9otrd  ffM-  6  digit  disptoy  MAN  lertei  or  DL7G7 

PC  &»rtj  for  4  digit  dtiplay  FNDSOS 

PC  Board  tot  6  dig^t  dl^lsy  FND503 

PC  Board  for  A  diqh  di^iay  DL747 

PC  Boird  for  6  digat  display  DL74? 

PC  Boird  for  4  dtylt  display  OL727 

PC  Board  for  edigiidLipJgy  [1L?27 

PC  Board  for  4  digit  display  FNO70 

AH  PC  di^tjlav  floards  are  mtj|Ji[ilE?xed  for  addjng  a^fdrtiortal  c\'nvty^ 


9 


^ 


THE     KINQ     OF      ALTAJ 

introducing: 
FATIMA 

FDUn  DIGtT  TEMFEFIATURE  KIT 


FJ^THA,  the  fir^  ^n  a  nriea  of  tirtie 
faring  kits  to  rnterf Bce  «3th  THE  KIWI*. 


FATIMft  -  FEATURES; 


«n  9.35 : 


D  L  7  a  7 

Jumbo  .6  in.  high,  «rid  oniy 
20mA  per  sginent. 

$Z7S 


a  I.  7  O  7 


O  1.787 

Onn  of  our  best  re^doutu  .5 
htgh,  20  mA  per  segment. 
ComfTKKi  ariiode; 


Red.  30  in,  high  15  mA 
paf  HQfnemL  Cd^fimoct 

il-2i 


l-tP7730 

33  HA.  high,  red  way  briglvt 
rcadm/t-  2SfnA  per  m^mafit. 
Common  snode. 


iui=ii=ioueH6 

1&    QIGIT 

.25  In,  high  orange 
diffH.  180V  DC 
Frie  skt.  S3JS 


OL33 

1 1  YOii  tike  ai^  arav  of 
di$pl9V%  ^lAE  have  it^ 
10mA  ptrsegniQal. 
ComJTMTfi  Caitwde. 


H  E  o 
VELL,OUV 


Why  ^*o\  make  a  ctcMik  in  3  diff^ 
colort.  .27  m.  high,  CQmrT>on 


SI  .60 

G  far  S7i0 


N  D  E  O  3 


New  .S  In,  display  by 
Falrchlld.  Comrnon 
Cathodt. 


snodo. 


11 


LEOs 

Mini  retf 
Jumbo  red 
Jiim  bo  green 
Jumbo  yelkiw 


4'di-gi:temperatune  dliplsy 
FarenheK  or  Centigrade 
TamperaturQ  10  sec.  display;     time 
20  »c.  display 
CompJete  C-Mos  ippllcBtfofI 
Kit  usBs  7002  4^lgit  countvr 

fncEudes  atl  oomponentt,  PC  Board 
instriiEtians  for  intefiKing  witli 


TK£     KINQ    -   FEATURES: 


wmmmumamum 


m 


«•« 


\Af«iJch  nstt  isue  fw  yiC  4fM»fhtf 
Mnntklinf 


t 
t 

) 

J  1f  6  digit,  12  hr.  60  cycle  or  24  br.  SO  cycle  alarm 

I      clock 

!  2}  Time  iharing  cepsbHity  for  dssplAy  Of  jiddltiOfval 

'      information, 

I  3}  Built-in  tlvm  generatcr  snd  automitk  output 

I      for  tnteniity  control  of  LEDs. 

1 4}  Single  12v.  lupfMy  ^nd  s  minimum  of  kiterteoe 

i  5)  AM  (*M  tf  d  automatic powier  taituf*  ind^atianiL 
t  @M0  mtmjte  mooze 

1 7>  Compter  dat9  and  eomtructkin   mami^i  en- 
I     ddeed:. 

^    THE        KING    ^2300 


<jt 
Kit 
Kit 
Kit 
Kit 


Ha, 
No. 
No. 
No. 
No. 


70250-IH 
70S5O^lG 
702S0-!Y 
70250-2  R 
70250'3R 


|R«d  r««dDut$j 
(Green  nedoutfj 
(Yellow  rvi^Duta} 
(OL727  rudoutsj 
(OL747  readouts} 


.S78  50 
.$26.  &0 


AH    kits   incfude  Components,  PC   Bo^rdf,  Transforrrwr,  md   Case, 


JO 


nnimr—tf— — mem— ■— !■ 


DISPLAY 
SPECIAL   ls| 


$1.30 

Fi^lJY  mutfiplejisd,  common 
cathode.  Gol#4attd.  ttfeil 
toi  mini  G  digit  dock- 


TTL 


740Q 

7402 

7404 

7406 

740B 

7410 

7413 

7420 

7427 

7430 

7437 

743S- 

74#0' 

74*2 

7447- 

7448 

7453- 

7473 

7474 

7475 

7476  ■ 

74^3 

7490 

7492 

7483  ■ 

7405- 

7498' 

74121 

74123 

74151 

74163- 

74I&4. 

74161 

74163- 1. 19 

74ie41.B3 

74  IBS  1.4$ 

74174^1.29 

74I7S.1.39 

74181  2.75 

74102  1.2s 

741931^ 

7419^   ,79 
74197     79 


J6 
,16 
.16 
,24 
.16 
.TO 
,49 
IG 
-24 
.16 
39 
.3S 
.16 
M 
.89 
-BS 

.^ 
.37 

.65 
,39 

BS 
.B9 
75 
,76 
,76 
.75 
.38 
.75 
.76 
89 
Qb 
.99 


■  ■!■■.**<<■.■*■**■■•■*■*■■*■■***■*■ 


^^ 


Hi'W 


Board 


LaOK! 

Froin  Al^ij  to  yau,  a  ipso^i  qlfet. 


(Allow 
2  Kveelti  for  Oefii^eryl 


We  Flow  offer  m  full  iio«  o'  Cotiimefiul  Special 
TiE^  Proto  Boards.  Dlfw,  MkHirtors.  etc- 


havwf  Supptv  Kit :  5  Volt  I  Amp, 
Une  re^utotnn  .005% 
Loid  rt^iFiilton  SOmV 


Kil  irKiuiin  Componen^tsi.  PC  board,  Tnnif ..  FiMr 
I  lot  Light 
?«Qirrinq  file  10  buv  *  B ,  B  O 


CMOS 


COLLAR 
DAYS 


01 


^ 


U 


FREE 

9V  Batxery  with  $!0  or 
rrxire  purehAie 


CD4000 

CD400T 

CD4002 

CD400G 

CD4(W7 

CDAQO& 

CD40Q9 

CD4010 

C0401 1 

CD4012 

C04013 

CD4014 

CD4016 

CD4016 

CO4017 

CD4018 

C04C13 

C{>402a 

C04(121 

CD4023 

CD4023 

C04Q24 

CO4025 

CD4026 

CD4027 

C 04028 

C04029 

CD403O 

CD4032 

CD4033 

CD4034 

CD4035 

CO4037 

CO404O 

CC)4D41 

CD4042 

CD4l»i3 

CD4044 

(^M047 

CD4CMe 

CD4050 

CD4066 

CD4077 

74C02 

74CW 

74C107 


.24 

■    .24 

^    .24 

1,40 

.24 

LIB 

69 

.5& 

,24 

.2A 

'    m 
1.43 

,6§ 
1^ 

f  49 
59 

T.sg 

1 .49 

t.18 

24 

m 

J24 

1,49 

,S& 

1,39 

.49 

.24 

1,49 

3.25 

1.39 

4.60 

1,59 

89 

79 

m 
m 
m 

.59 
m 
99 
m 

29 
.29 

1,29 


E 

in 

il 
I 
I 
I 


FOBB50UD  STATE  MODULES 

Module  cantalni  2  trensittdrs  plus  other 
componiilts.  Used  as  audio  pre  umps. 
With  5peci  4/S1 

TAJ4TALUMCAPS 

4.7  MFO  lOvOC  Awial 

ELECTHBIYTICCAPS 

220  MFD  25  VDC.  PC  type 

DUAL  CLECTRDLVTIC  CATS 

1500  MFD  *  2000  irtFO  SOVOC  Metal 
can,  tvi«t  lock- 

Cf  RAIAIC  DISC  CAPS 

01  MFD  50  VDC 
68MFD50V0C 

12  VDC   REEO  RELAY 

Coil  i$  500 OHM.  5PST-N0.  Sub 
mifu. 

PUSH  BUTTON  SWITCHES 

Mfniature  momffntary  switches 

POLRflOlD  flLT£ftS 

Fale  [jr^en  in  color. ^2-3  k  12  in.  Use  with 
various  fBjjdoutl  2/Sl 

TBANSFOfiMEflSPECIAlfllO.I 

Mini,  site,  8  VAC  400  MA  under  load  $1 


10/St 


6/S1 


Z/$1 

20/S1 
20/51 


EA.  $1 


4/$1 


B008         3  bft  fusnm  CHI 
2102  1 K  Static  RAM  fnr  6008 

MM  6203  2K  UV  eraseable  PflOM 


19,50 

2_25 

T2-25 


Reg 


(tii-iiiifip  II  I  iifii/ 

IGHTSr 

''N'l'i'iTnrN 

IVI  U  S  I  c 

iO  Witt  COLOR  OHGAN 


I' 

]r 
1' 


L 


D  m  V  E  P  6 


75491  Set), 

75492  Dig. 


,35 
.45 


^ 


6  Furtction  Calculstof  Chip 
Chip  Ha.  7020  with  direct  leg- 
ment  dnwe,  8  digit, 

Firioed  to  sell:  m 


% 


i 


TRAHSITTORS 

2N3<£5  HPH  1 1 5W  TQ3  Powet  OfiS 

RCA2O0V  1 15W  T05  Po«*f  f^PN  125 

G£  O40C1  N^N  Darl.  Cut  Load  0.25 

2W4443  SCR  400V  SAmp  TO220  0.65 

2Pi2222  N  PN  Gen .  Amp  1 ,  0.20 

2N39D4  NPN  Orivuf  0.15 

2N3906  PNPCofflpHm,  2N390^  ai5 

2  N  4400  IH  PfSf  Lo  w  (awl  notsa  0,20 

2N5401  PNP  Nixie  drlvfir  0.25 


Q:3mpletely 
power  cord 


«frlf- contained 

incJuded, 


unit,  tvith   120  volt 


■  I.BO 


TTL 


B  O  A  R  O  5 


MlMOREX     compuiEjr  boards  with  TTL'i  Plddes 
and  TrontLstors.  etc 


5  Boardt  containing  150-25Q  tC's. 


S3. 9  S 


FM  TriflffDrmer  AjxL 

Indudes  FOftO  19  KHZ.  3S  KHZ, 
die.  CoUiy  etc  U-^d  in  AM  FM  c» 
rad»t».   All   new   10  PC.  A^ilT. 

SI. 00 


P  k  O  C  E  S 

m4004  40aPIV  16  for  1,00 

1N40O7    tOOQPIV        10  for  1,00 

1M746   3.3Zen.  4  for  1,00 

1N4l4e  Svwjtqh  20   for  1,00 


\ 
/ 


GE  Transistor  AilOftment 
T09B  CMSKi  Darliny.,  SCRi,  NPN. 
PMP,  etc-  Tosti  ihow  very  high 
yieid, 

50  tor  SO-95 
100fci#Sl.76 
300fOrS5.00 

Satisfaction  Gujf^fiteed. 


# 


ALTiEl«J 

EJ^ECTHaf^JCS 

P.O.  BOX  imm,  DttlB.  Jm»M  75Z3B 
TERMS  Chech:  or  Tr>o(i«v  or4>T  hip  COD. 

Tefepfiofie  {2141  278  3561 

Tp.HMi  Hfltldcnli  Add  ^%. 


^ 


^ 


LiMEAFtS 


555  Timor  Mini  dFp. 
8038  Functional  gfinerBtnr 
RCA  3043  FM,  IF,  Aud,  Preamp, 
566  Phaie  Lock  Loop 
56 7 VTofW  Decoder 
UM723Fdt  VoH.  Reg. 
LM309  5«.  (amp  ftgg. 
LM741  Operational  Amfi. 


^m 


OJS 
4,26 
1.20 
096 
1-50 

1.10 

0.25 


NiW      MAMAOiMfNr; 

*  Free    Poitngt 

*  Ha    Wmirrnim    Ofider 

*  48  HoiJ^r  Sefvic* 
'  24HchjrPhon« 


WE  ABE  IA6EB  Tt5  SERVE  YOU 


DRAKE 


*     -t       tr     m      * 


■■'■§* 


*     1     *     m 


R^CRECEIVEFI 

T-4XC TRANSMrTTER    ...... 

TR4C  TRANSCEIVER....... 

AC'4  POWER  SUPPLY ,. 

MS^4  SPEAKER .. 

SPR-4  RECEIVER.,,,, . 

0SR'2VLF'HF  DJGrTAL  RCVR 

TR-22CFM  TRANSCEIVER    ,.., 

4NB  NOISE  BLANKER  R-4C ,  . .  , 

250Hz.  500Hz.  1600Hz  FILTERS  R-4C.  EACH 
34PN8  NOISE  BLANKER  TR-4C 

RV-4CVFOTR4C 

UNA  ANTENNA  MATCH  BOX   . 
MM-2000  ANTENNA  MATCH  BOX 

W-4  WATTMETER  1.8  TO  54MHz  

WV-4  WATTMETER  20  TO  200MHz   .  . 
RCS4  REMOTE  CONTROL  ANTENNA 
<^w/iTrH 

L-4B  LINEAR  AMPLIFIER    , .,. 

SSR'1  COMM  RECEIVER ...... 


k      Jl        h       «      li 


m     ^     'Tf     w 


r     n     ^    9 


li     I     J     I 


t-    *     *    * 


1-1*1 


VI      p      *      p 


.  599.00 
.599.00 

.120.00 
.  .  24,95 

.  62aoo 

2,950.00 

.229.95 
. .  70.00 
. .  52,00 
,  599,95 
.  1 20.00 
.110,00 
.  220.00 
.  .  72.00 
.  .  84.00 

.  1 20.00 
.895.00 
.  350.00 


SWAW 

700CX  TRANSCEIVER    ...,_.._ 64995 

MB-40A  TRANSCEIVER  40  MTRS   , 329.95 

MBSOA  TRANSCEIVER  80  MTRS   329.95 

P12t5A  P/S  MB-40A/80A  _ ...,,.. 75.95 

117XC  AC/CONSOLE  P/S  700CX    159.95 

VX-2  VOX 44,95 

FP-t  PHONE  PATCH    _ , ,,...,  64.95 

510X  OSCILLATOR ,.67.95 

1200X  LINEAR  AMPLIFIER 349.96 

SWR-1  rf  WATTMETER  0  TO  1  kW,  3.5-1 50MHz  Power 

Meter/SWR  Meter,  SO-239  Conneaors 21 .95 

WM'2000  POWER/SWR  METER 49.95 

WM'3000  POWEB/SWR  METER .......  66.95 

45  ANTENNA  ALL  BAND  IkW  PEP,  Manual  filching. 

No  coil  switctiing    ....  * 11 4.^ 

742  TRI  BAND  2a40'80  MTR.,  Elearontcally 

automatic  band  switchline  500W  PEP  . . , 79.95 

CQLims 

KWM'2A  TRANSCEIVER .2.1 20.00 

75S'3C  RECEIVER 1,593.00 

32S-3A  TRANSMITTER 1,840.00 

516F-2  POWER  SUPPLY    . ,  ,  , , . . ,  ,       .........  265.00 

30L-1  LINEAR  AMPLIFIER  .  . .  ,  973.00 

31 2S-4  CONSOLE  . . . .  .>  -  *> , .  -* . . .  •  *  * ,  •  •  360.00 

3l2fr5  CONSOLE/VFO 759  00 

51S1  RECEIVER .2,927.00 

55G-1  PRESELECTOR  51S1  200Hz  to 

2  MHz . 373.00 

SHORE 

444  SSB  DESK  TOP  MICROPHONE  with  OFF-ON  VOX 


switch  or  PTT 


"I     -m     »    -9' 


. . .  ^  32,50 


444T  SSB  DESK  MICROPHONE  with  OFF  ON  VOX 

switch  or  PTT,  built-in  transistor aed  pfe-amp    .  . .  42,50 

404 C  HIGH  IMPEDANCE  MAGNETIC  HAND  HELD 
MICROPHONE,  for  SSB,  PTT.  ideal  for 
Atlas  or  SWAN  , _ 27.00 


REGENCY ^ 

HR-2B  FM  2  METER  TRANSCEIVER  ....  229.00 

HR-212  FM  2  METER  TRANSCEIVER   ... 259.00 

HR  220  FM  220  MHz  TRANSCEIVER 239.00 

HR-440  FM  440  MH^  TRANSCEIVER 349.00 

HR  6B  FM  6  METER  TRANSCEIVER 239.00 

AR^2  2  METER  LINEAR  AMPLIFIER 1 19.00 

P-110  POWER  SUPPLY  117V  to  13.8  DC  5  AMP  . . .  49,95 

BRIMSTONE 

144  2  METER  FM  TRANSCEIVER.  25  Watt.  143.00  to 
149.99  MHz^  Digital  Dialed  5KHZ  steps^  No  crystals  to 
buy.  1 42  MHz  MARS  coverage  optional S650.00 

DOMCRAFT 

CST-50  VHF  TWO  BAND  TRANSCEIVER.  2  and  1^ 
Meters,  Digital  Frequency  Synthesis  142  to  149.995  MHi 
ar^  220  to  225  UiHi,  25  Watts SS69.00 

MILLEN ^ 

92200  ANTENNA  MATCHBOX  All  Bsnd  2  KW  . .  .  199.00 

92201  JR  ANTENNA  MATCHBOX  All  Band 

300  Watts  . . 138,00 

90652  SOLID  STATE  GRID  DIP  OSCILLATOR,  9  volt 
battery  operated  and  coil  1 .7  thru  300  MHz 
supplied , 138.00 

CUSHCR AFT  ANTENNAS 

A147  4  146-148MH2  4ELBEAM    ,  ...14.50 

A147  1 1  146^148  MHz  11EL  BEAM , ,  23,95 

A147'22  146-148MH2  22EL  BEAM      .  . , ,  6a50 

AFM  4C  J.  POLE  144-148MHz 52.50 

ARX  2  BINGO  RANGER  13S'170MHz  ,.,,,.....  26.50 

ARX'220  RJNGO  RANGER  220'225MHz 26.50 

ARX  450  RINGO  RANGER  435-450MHz 26,50 

AR  6  RINGO  5a54MHz 23.50 

DX0  20  144MHz  20EL  DX  ARRAY  BEAM .  3300 

A14'VPK  VERT  POLE  STACKING  KIT 

TWO  147  4 19.95 

A1 47' VPK  VERT  POLE  STACKING  KIT 

TWO  147-1 1  _  . , 22.95 

CR'l  RINGO  CB  ANTENNA    . 26.50 

ANTENNA  SPECIALISTS ^ ^ 

ASP55S  TWO  METER  5/8  WAVELENGTH  3dB  MOBILE 
ANTENNA,  mag.  mounting,  no  holes  to  drill  36.50 

BARKER  ANO  WILLIAMSON 

375  PROTAX  ANTENNA  SWITCH  with  automatic 
grounding,  6  position  rear  mounted 

SO-239  connectors  . 1 8.50 

376  SAME  AS  ABOVE,  5  pK)sition  side  mounied 

Sa239 ._.,.,,, , .  18.50 

ATLAS 

210X  80  THRU  lOMTRS 649.00 

215X  160THRU  tBMTRS 649.00 

220CS  AC  SPKR  CONSOLE 139.00 

200PS  PORTABLE  AC  SUPPLY ,.....,,.  95.00 

DMK  PLUG4N  M08I LE  MOUNT , 44.00 

MT-1  MOBILE  ANTENNA 

MATCHING  TRANSFORMER .  ,  . 24.00 

PC  120  NOISE  BLANKER   ,  . ,, 48.00 

VOX  ACCESSORY ...,-1 .,,.  45.00 

lOX  CRYSTAL  OSCILLATOR  .  .  _ .._....  55.00 


TRADES  TAKEN  ON  NEW  EQUIPMENT  WE  PAY  SHIPPING  VIA  UPS,  OR  BEST  WAY  ON 
ALL  ABOVE  ADVERTISED  ITEMS,  SATISFACTION  GUARANTEED,  ALL  ORDERS 
EXPERTLY  HANDLED  TO  ASSURE  SAFE  ARRIVAL.  WE  ACCEPT  MASTER  CHARGE.  N.C 

RESIDENTS  ADD  4%  SALES  TAX,  PHONE  BILL  SLEP  {704}  524-7519. 


m    P.O.  BOX  IDO,  HWY,  441,  DEPT.  73,  OTTO,  NORTH  CAROLINA  Z87B3 
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Poly  PakV 


BUY  'EM  FROM  THE  "BARREL*'  AND  SAVE 
IM'S  OF  BARRELS  PURCHASED! 


EXCLUSIVE  'BARREL' 


S  NEVER  BEFORE 

I  U-TESr 


EM-N- 


i  CHOOSE 


MEKTSt  Wli,  au  *^t^j  T^^  « 

tTD«B,   Lbrm  throw 

ratt  uat  >,„  rvwHlC.  Rnr  i 

SASJiEL  piiirrEi;i  Z 


Every  kit  carr4»  money  hi^ck  Jtu«r*Jnle«, 


EM  IC*S 

Or#«  far  c*i.  •*«. 

■•*  T|r|»*   PVd, 

7400  SERIES 

Cat.  No,  041170 


THE  BIGGEST  INFLATION  FIGHTING  VALirE  EVER!     TEST    EM  YOURSELF  'N  SAVE" 

For  thn  firil  tFine  j^nywher^^,  Pol^  Pak        the   ^^^ood  olo 
march  and  til ers   introduce  4  n«w  way 
In  tiuyfn^   the  economical  WAy,   Riw 
atock  from  tli*  *'iiarT«i".  fTamaniber 


tid  ferf  i.ag 
BQ  for     1.BJ9 


the  ^^^ood  olo  dayt"T  They're  back 
again.  The  aamn  way  merchandJian 
throughout  the  United  States  buy 
from  'varioui,  factor l^at .  .  .  their  aver- 


runs  In  bAtw^H*  Poly  Pah  haa  dona 
the  aama.  Th^r^fore  ymi  vr^  tf«ttlnB 
'^*  lania  type  of  matok-ia!  ^»  th« 
RE.TESTERS  DO* 


^S 


SAflfiiL  KIT  ri 
Sf4  740O  DIP  IC'S 

7S  for  $1.98 

M^lunl    1-i.  *m4/oi  With   1& 


QARftCL  HIT  :7 
VOLUME  CONTROL 

BOPiANXA!    ,- 


40  for 
$1.SS 


A 


BARITEL  KIT  r2 

NtAR  OP  AMPS 

Lb'*  75  for 

Mm?    (MeIimI*    "01»'i^    Tcl'S, 
t4J'i.  «t«  MTttea,   Sufi 
ritidlva      nuu-kadl      amI 
rti*rirf4  CatirB.«A3;41« 


^ 


of 


IfliMll  cum*    Cat,ife.«A342l 


PARREL  HIT  ;1S 
[mOSFIT  TRAMS l&TORSj 


BARREL  HIT  ;n. 

SIIBHIHIATLrltE 

IF  TRANSrOHMER^ 

100  for  SI  .98 

AmmtjH^,     hnclwd#B     4I£.Lc=. 
Tram  IraiHimcir   rptlln   inpn-^ 


eARREL  HIT    * 
1N414S/IL4 
SWrTCHING  OIOCIES. 


100  for  si.sa 

Too  arrvf    lAI*   thia   b«rorr. 
ditJH6.«A24tH     DUfned. 


60  for  $1.98 

All.  #  Ipmlrrn  Tf]-LK  caa*, 
I ntiJ lilies  t  UK  iriirL*iKi^i,fii 
•  uq'        Csi.Na.«A1429 


BARREL  KIT  ;; J  1 
METALLIC  /MIA- 

RESI&TORS       '  XMJJ' 


BARREL  HIT  ILT 
LINEAR  «  T4«0  DIPS 
UntaiLoil 

100  for 
SI. 98 

hlAtlit^cl  ntiij  mtitiarktd.  jn- 
t«rn«[  nu,Fiib«ri  *\t  raw  fa-'- 
*4jn    •tiprk^  Cvt^lVa.  SA24ai 


^ 


8ARRE1.  mT  MO 
ROMS-RECISTCHS 

SO  for 
SI. 98 


BARREL  HIT  xA 
"4000''  RECTIFIERS 

lOO  for  SI. 98 

T1i»*#  u«  I  ha  fdjnacu  Kucnt 
binialirn  Ivt^iinara  nf  lli« 
1N4D'00     wrw'*       liar     ■■- 

490.     «QO      AHO    Md     illAA 


'^■^  4tf  li)  pifi  «lv«'^e«>, 
ruiirk^^  Istamft!  fflr^orr 
amilMf  m  ricp  C^l ,  Nh>.  AA  ?424 


BARREL  KIT  ^1« 
DIPPED  MVLARS 


60  for 
$1.98 


BARREL  HIT  .-] 
POWER  TAB 

TRANSISTORS 

40  for 
$1.98    ^ 

C«t.li«.  44  2  4  2c      UnUated. 


BARREL  ICIT  ;■ 
sens,  TRIACS. 
aUADRACS 

40  for 

SI  .98         '"''^^^ 

All  l4l¥  liainiH  JliPTtr  B<rw- 
c  lAb  tTP*.  Mw  lAcrar^ 
sicxekj'  All  (b^  in  aino  tyiMJ. 
Cat.  N*,  44  24  3  «    rn^i^it*>[j. 


/^Lbarrel 


M^RCSISTOR  METWORK5 


60  for 
$1.98 

Ay     rrit^lM     Otbu.     (ft     I-].  I 


BARREL  HIT 
LONG  LEAO  DISCS 


?ie 


I 


If. 


rr     itiinitiiriie     'am     Lll    ■jiUrrcLf'. 


BARREL  KFT  ;r32 
TRANSISTORS 
WITH  A  NOLE  IM  IT 


BARREL  HIT  ;4« 
C.E.  J.m  WATT 
AMPLIFIERS 


B 


dARREL  HIT  ;3S         ^^ 
1EON   LAMPS  .^i:/ 


50  for  $1.98 

e^H*.  AA  24 1  a      Uat**l«iS. 

baosUl   bwti'U  of  -&  walT^ 
en    vtl^   ntf.    ^rir!#    *n   triii^ 

(D#    rxr's  Bid  NPV"  s. 


W  for 
$1.98 


>*■ 


2S  for 
$1.98 


Htihbjr     ijp*.     iMMorr'^fL!! 

btftwim        Thfki'       ^jh       mi. 
Juiiiw'iiA    C*t.Wfi  eA3S24 


BARR£L  KIT 
DTL-S  4C'S 

75  for 
$1.98 


-fiO         .A 

4«^ 


t/ntBBtEd. 

Tliic   J>    ikrinl*    bnrrnl:   ttiiiL4!- 
rijiL       Whrt      wan  Ml      ^TL's? 

n  uuj  lu.4.  Ttiey'rp  rnnrkiid 
Ctr.P.  C«(.N0s«A3T2S 


HIT  ^7  4 
ZENERS 


i:«t*4iPd. 


PARREL 
l-WATT 

100  for 
SI  .98 

t  *  4^    Idl-nw 

*.    la.     It,    i«T, 


BARREL  RITf 
SIGNAL  SILICON 
DIODES 

2O0   for  $1.98 

ibrlirik*  mmmt.  M«Kr  in"^ 
cd  awllr^lna.  tlful  mSiicaD 
ijfM.,      nil      lUiiAj      i»uU. 

rirt  Hit  ftig**!     tIiitect£<L 
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V2 
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H4 
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11 

tCOM  2,63 

V7 

Vl's   94 

16 
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W5 
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J1 

Jamer    151 

W2 

Wilwn  36,37 

n 

Jan  Cryit'ti   T23 

W6 

W€nadiD  140 

KB 

KAEUtc.   92 

From  73  .  ,  . 

Y1 

Vmhj  cm 

109.123,126-129 

1 

NEWSSTAND         SUBSCRIPTION 

READER  SERVICE 

73  Inc. 

,  Peterborough  NH  0345S 

JUNE  197e 

Plea^  print  or  type. 
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J,  H.  Nelson 
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A  -  NeKt  higher  frequency  ilso  rnay  be  useful 
B  =  Oifficuli  circuit  ttiii  period 
N  =  Normal 
U  =  Unsettled 
D  =  Disturbed 

DX  =  Sporadic  VHF  OX 


Coupon  expires  m  60  days .  . . 
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27 
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29 

j     U/DX 

30 

U/DX 

V 
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Something  new 


from  Yaesu 


VHF   Mobile/Base  Station 

2   Meter  Transceiver 


Here  is  a  compact,  versatile  transceiver  designed  for  the  active  2  meter 
enthusiast.  The  FT-221  features  alt  mode  operation— SSB/FM/CW/AM— 
with  repeater  offset  capability.  Advanced  phase  lock  loop  circuitry  offers 
unsurpassed  stability  and  clean  spurious  free  signals.  Modular,  computer- 
type  construction  offers  reliabiiity  and  ease  of  service.  Preset  pass  band 
tuning  provides  the  optimum  selectivity  and  performance  needed  on  today's 
active  2  meter  band.  Join  the  fun  on  FM,  DX,  or  OSCAR,  with  the  FT-221 
transceiver— another  winner  from  the  world's  leader  in  amateur  communi- 
cations equipment. 

Features 

•  Complete  144-148  MHz  coverage  in  8  band  segments— 11  crystal 
channels  per  band  segment.  (11  xtals  =  88  crystal  controlled  channels) 

•  SSB  output  12  watts  PEP-FM/CW  output  14  watts— AM  output  2.5  watts 

•  Dual  rate,  concentric  VFO  dial  drive  with  better  than  1  kHz  readout 

•  Three  way  metering:  S-meter,  power  output,  and  FM  discriminator 

•  Built-in  AC  &  DC  power  supplies  and  speaker 

•  Built-in  tone  burst— adjustable  1500-2000  Hz 


See  your  Yaesu  dealer  or  write: 

Yaesu  Musen  USA  Inc.,  7625  E.  Rosecrans. 
No.  29,  Paramount,  Caiifornia  90723 

Yaesu  Musen  USA  Inc., 
613  Redna  Terrace,  Cincinnati,  OH  45215 

Eastern  Service  Center 


v^igy 


PEERLESS 
PERFORMANCE 
SSR  '^PACKAGES 


ft 


the  set .  .  . 

ECHO  70CM,  432MHz  SSB/CW  TRANSCEIVER 

New!  A  high  quality  70CM  transceiver  that  offers  high  flexibility 
and  operating  convenience  on  upper  and  lower  sideband  or  CW, 
The  transmitter  section  with  1 0  watts  output,  is  ideal  as  an  OSCAR 
uplink  pafticularly  when  a  KLM  high  gain  beam  is  part  of  the  pack- 
age. When  desirable,  power  putput  can  be  boosted  to  approxi- 
mately 70  watts  by  the  simple  addition  of  KLM  soHd-state  amplifier. 
Of  course,  the  unit  is  a  transceiver  and  has  a  sensitive,  highly  stable 
receiver  so  that  outstanding  transceiver  operation  is  also  possible* 

No  crystals  are  needed.  The  equipment  is  frequency  synthesized  in 

20  kHz  steps  and  provides  continuous  coverage  o1  its  two  ranges 

using  the  vernier  VXO  which  covers  plus  or  minus  12kHz. 

HighlJgma;Two  ranges;  432^432.46  and  435-435.46  •  VXO»SSB  w/USB/LSB  also 
CW  •  Power  output  lOW  •  All  solid  state  •  EKcellent  stability  #  Double  superhel  receiver 

•  O.SuVfor  lOdb  S+N/N  •  Selective:  2.2kH2  @  6db,  4.4  kHz  @  60  db*  Noise  blanker 
•  RIT  control  •  Squelch  •  Meter  for  ''S'7  Powbt  out  •  1 3.8VDC ,  neg.  gnd.  (operates  over 
1 1  to  16  voft  range  J  ■  Cun^enl:  approx.  4,5A  •  Supplied  w/2  pwr  cords,  mtg.  bracket 

495.00 


the  applications  , .  - 

OSCAR  uplink  with  SSB  and  CW . . . 
(using  transmitter  onty) . ,  , 

Transceiver  for  point-to-point 
comnnunications  . , .  Hilt  topping  . . . 
Summer  VHF  tests  {boost  your  score 
through  OSCAR).  A  great,  compact, 
lightweight  portable.  A  fine  base 
station  wtt^  auxiliary  AC  supply 


the  amplifier  - 


the  antenna  -  .  . 


mabty  pfioed.  Mksolid-state  amplifier 

is  added  simp^  to  EChtO  70  (or  other  equipment) 

to  increase  power  output  to  apptox.  70  watts^ 

Reiiaiikie,  advanced  irv  design  tinear  ampiifior 

uses  highest  qyaliiy  RF  power  transistors  and 

micfo  str^line  construction.  Broad  band: 

COVBT%  400-470MHZ  without  tuning.  Has  RF- 

sensed  autDnr^atic  switching  w.  manual  override. 

Unaffected  by  VSWR.  rH(Slmm).  6.5"W(165mm). 

irD  OOSmrri).  13.3VDC  nom.  Clean,  stable 

performance,  11.5  to  14.5VDC. 

the  rotators  .  .  . 

NEW  ELEVATION  ROTATOR  Model  KR-5O0 

Use  fof  OSCAR,  moontKHJnce.  etc.  Heavy  duty 
for  u^e  also  with  stacked  anays.  Motof  disc 
brake  ■  Nmit  switches.  Rotation,  1  mir>.  / 180 
degrees.  Weaihetproof:  Attractive  direction 

indicator  ts  supp^^. 

NEW  AZIMUTH  ROTATOR  Mod«f  KR-400 

Ideal  tor  long  tjoomefS,  HF  tri banders.  VHF 

amays,  Supports  400  lt?s  (200KG).  Medium  duty 

with  electrical  brake  limit  switches.  Roiatior>K 

1  min./360  degrees.  Weatherproof.  Supplied 

with  attractive.  functionaL  directbn  indicator. 


16  ELEMENT 
YAGI 


245.95     Model  PA-10-70-CL 


KLIM32-1 6^5,  long  tx>om 
16  etemem  yagi.  covers  432  MHz, 
plus  or  minus  2M  Hi,  uses  the  proven 
high  efficiency  muHi-driven  feed  system. 
Because  of  nf>ore  critical  matching  charac- 
teristics of  naitow  banding,  antenna  comes 
complete  w'high  perlormance  KLM  1:1  balun 
Etement«r  16.  Boom;  12  ft  (3.65M).  Wgt;  6  lbs 
{2.25KQY  Gain:  1  Sdbd,  F/B  ratio:  20db  min. 


the  company 


149.95 


KLM 


electronics 


99.95 


17025  Uurel  Boad,  Morgan  m\,  CA  95037 
(408)  779-7363 

At  your  dealer.  Write  for  d«ftcriptlv«  catalog* 


